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(OJ±J±i 



^_3 Lc_Lu Cjj iVitl 3j_&Lk> (j^. <iloLJu S^SLs (jJjjlII 
aj-jJI (_p-4J (_g jJI Cj ij I'll 3j_<fcLLi (_yJkJ i(jlS-o (_p 
L&jJLSI (j-«J ,j .^..11 I jui (JsLSla j-j^I (j-o 3Jl>-Ij 

jj-« tCJ^liJl p^-Jaj-a <J!L« IS-ll i m iaj '^tjS LC^us^A 
(j_o 1 _yJa_«_l -L-'l-l-iTlj jGb La J-Aj njJLui j_i£^pJlj LL& 

lj_ji^ dj^JlII SJSLoiJL aUJI (_p>j-«JI I Jut ^ irJ^Lu 

4 IS, i"i a (_y4^ • 4-0L4JI L£j-ll^>- l j f js \jJ&J i L$jLu-ui (j-o 
. aL<u-AiJ 4_)l_t£. (_p A3J-I1 i~i-« (j^r" ' ""* 



(_gjJ! ^Ij^JLs . Cj I ^3->- 3-0 (j-a 4_1 ila-LJe-J La (_pj 
^"1 j * 1 ct~*~^ 4 u ill j-L£>\J£L iJr Jb 4 jL^>- ^j-* V c ^^" 

43II3I mi'ij «oLp- <U3 (jjjjLxj (_g JJI jLLjVI (_yij 1 1 j/ a 

^Jl^-I (^ La pj-j (j-o j-ljJu CjI Jl>-I ^yJI Cj^i La 
(_>a-*j (.g-i^J J^ 2l_ift 5^H£ Jju 4JL9 iCjLLlJI aJJt 
I Jlj* jLjT (^^Lj (_j.II (Jj^^l 2 _■ « j Aal\ i_2j|jJaJI 

q-A Lj^J- Cjj_o^ ! j! jLUI (j' L ^-I^ 4_LiLol (j-oj 

ojui jjju SJjia j»!^£.t 3jlc Jju <L^ iv^jLiLiJI (JJ^-J 

La (jLcj_<ji (0-j 11— 1 1 lii c »ij ( _ > iijLiitj>JI L^j jjiJUa 
.^^>.l 5^« «LL_uLJ1 jLsjIu^L ^ i n"i\" 

4J£. {j^j-iJU (<uij i«L!LlA1 SJjSHI jj^5Ll«JI (j-U ^Ll3 

a I fc. j j * j i(ecosystem) « 5_-j_j_H al la I II" * . .1L1 

iaLj Qjl^J ^^3 (_jrt <i ftl 1 11 1,1 (JS 4_l3 u^ujlJ (_Lal£jLa 
«GL_l»- (j^ *j-^- (jr-S j^i-VI (__JLc fa^la J£ J_<ii*jij 
a Uaju I 1 JLA (_- r b «CLc^_cj /«-$J-« (JS ajJljj 4«GL>-LlL>-1j 

•f L_l3 



jiaal\ 6J&JUUU0 ijJLUI 

. «LpJI j-;LC. <Ltit.uIaJ I jj-oLl«JIj i(Ji^ejJI jj-oLi£.j 11 tlyi j~" " *l j_i^aLi£.j 
i_JUtIaJI (j-« ' L^IjjI iJ^-J .- I J ' '" *- 1 1 CjuLiill (j-o r-LuVI jul&[1c (JjSjjj 

■ 4 a 1" -^J, 1 4-aJe JaJI jLxjial ^1 p Ij ijajj I 
jLc. (j aj a-i (^y^ 1 1 J 1 " a I J L^SI JLc. /7LIJI (_j^Lc. SjJuill CjuLtill oJLos dlla-ij 

l(j 11 Ml II «L*jIli J-j3Lj (JJJSOJ (J^ JIJ^ISL! I 3.31-0 -i^>-J (_5-3 L»-0 I 1 J*" » * I i3JJ 

L^-ol 1 n -vj I j * a (_3-<-p ts^'J 'L^>-LL>u (^" 2jj ,^..11 CjLjSjJ.1 plj-il f-i-*^?" 
. Lg-JI Loj CjLLuj^jJIj Q^flijJIj 4_uljJuijj^SLII jljj.1 •- ( _p-a 
La (JS (j-C- (J^LjLij-uVI (j- Lc.3-1 CjLjLjjJI OJI^J £Lu-oL>JI aJJb /- La »~j 
^Ir Lao Lia£. I (jx. (_, it", n" (j| » _.U" . .." V di! j «_o LgjSLJj ilIiLuL? (j-o LgJ^v 

.«Ljj>Jl ^tc ^Ljjlj-lLiJI j-coLulJ1 
Vj t2 iil*i-^J,l L4C I aj Lj <Jl)L>l^-pJI (jjH Q^£ ^j' a ' '^N j" ' "^ j-i^sLt^. Lai 
1_0>j_lC (_ 7 l£. Jl^IUj I J i£ Ij 1 1 j ... A b Liil JlC. JjlJ jl oLjl a-p-JI ojui ? jl-^'i 1 1." 
I j . a » J ^jjuoj ti—i\ Mir ^/lj CjLjLuJLj Lfrt^aju (_JjJiILj£ i«l JJL1I I JLas jljLcl (^ 
ojui <»J-23 (j^JLsJI Lil£ (_5-3j iCjul^-pJI (j-a Ojjju A^till Cj^iil (j-o ji-VI 
.r-LlJVI jj-aLi^. *L?tIJj La 1 U^l j" 1 uU Cjul^-pJI 
CjLj^SLo ' fljj jl ((JLsO ^^3 i . 1 1 1 n"n La (_p (_5^Lc. (J^Ltlll j-i-oLi^. J tj~l Mllj 

. L^j 2U_.-^t I 2 j . j j U 1 1 25^1 
CjIj mi^I plj-il jj'"*.'J iCju^-Lajillj 1 u^_uSLJI :juus[lxl\ aJJb 4XLal (j-oj 

.«QjJ,l Cjul^pJIj CjuLilII a\ 1 ii-v| (JjLso (_y^ i-Llj" i"i" (_^II 
1 j .V, , ,.",l 2jjjJI ^1 SjUI (j^ «j-^ S^Lcl ^Ir (Jistlll juus[lc Jx.1 1 11" j 
j^Sju til! jijj itl jJLlI (2>JJ^J (_5-3 (_£_>*■ I *>° Lj-a Jiir" 1 ujj ir-LuV I j-uoLi^. L^la 

Laj r I J J Hj *L1,I u \ r J "1 mi " ^3 a 2_pJI julL 2_L» T LiLaJI jj^aLuiJI Lol 
PJjIo (_T^J l 03d>^-" Jj 1 11SI (_j-lLlJ (j-L^-Ji^pjJ I a (j-La- 1 nSal CjljLc (j-° I 1 jj a 
«LuJl«JII alaXI (jAjua icLta-mdJuJl 3j' a J ^JjL'*^^ AajjjJ I L^jLcLlJuLi jm Mill 

iCjul^pJIj cjuLjjJI .al 1 n-vl (j-o *i 1 1 ~»- "it I ^Ij^-^l j^yijuj i2j^i!I ^_^ 3jj^.ji,l 

(JSjIiJJ i«Lflii>J,l ( _ t LlJI (jjljjJI CjLlLjX. ( _ t 3 (_£_>i-Lj jl Sja L<aJ (Ji-Jj (_,-fl>J 



.r-loiVI ja-oLcx. ' aJl>J 3-ujiIILi LoL* }LaLc 
(j_oj i(jLSLo (_p ( _ r ^ LiJj-»- 3_jjljjj,l 4-uLlJI tLala iVI ojui jila Jl>.jjj 
sLajLS 4jj-ajilo *LLo (J-*-*- 1 '-4^- a ij^"- 2 O^J'lj 'OLjLAjIj iCjlj_ijtjJI : I j" L a 1 

.au QjljJ (_y^ L*-o L^jLJjSLo Jntl L$jl jj 
CjjJl>- ^1 CjLLlJI oAjfc (_JJl>-ij 4-Li-pJ,l i—SjijiiJI j-J-«3 iS^3i L° 3-iLcj 
JJlX. (_, I r (^^ILso (_yJ-II ^LijJI U^3 i^LiaJI ji^J aL*JI Js* Mitl (^ La ^iij 
Cj|j_j_il!l aJJt (JiLa AjLaj (jl SjLc » jU" . .." Cjul^-pJIj CjuLuJI (j-o pj-u-o 
sLjLo^si ji 1 1 a-j_ua «Lj_ljJI oJUfc j-caLLc JL^-i (jl j_La id_L<_»_a .3jJl^*- /_J3 

^j^x^l jj^sLuJI jl ^jji-^l pljjVl (jla 4jjLL> (_3jjJo <bt-LU J>UtA^sVI 

itlj-^JI (j_o (Jjj^SLII J j 1 11 Si (_5-iLi jLc (_^ol i^La Li CjLjJI ajJLi3 <(jjj^SJI 
jLc. 4 j I < tl aJ-& (_^ (j-LLijj i«IJLc. (j-° ^J"*-* 5 ^ La f-"-^ (_3-2 <=La J-Jr" 1 ii_)j 
(j\sr 1 nSal jLc aI Jiitjjj/Li 1 d^l j" 1 " *1 j-uoLic ajjJjj n_gjju /tjLk (j\j- 1 nS^I 
L&jjJlJ (jlLsjj i4-aj}UI 2al Utl , If J j , ^ — j I ^^Sj i4j_jjj>JI L^jLlUx. (^ 

t-Llj^I j-us\ i f dJJi jjlj ^loJljcjjjijJ ^I^JI (_yJI (j_jjj£LII jj 1 <s\ (_yJi5 jLc 

^iuu ftj2i3 4(j^>-j^j_iJl 3jJJ ^^^ QjI^IlII IjLA (JILa Jl>-jj tiJjj^ .^^v) 5^_« 

vIjLjLjJJ! i\ 1 11 -vl (JL>J ^ j' a 1 JjLxj) Jjwlj dllji^ (JL»jJI Ij^_uSLi (»j-2jj 

^^Jl ja3 j.ai iii i II 7-^Loi (_jJI (_Jj^>-2l /"iM .>■ Atl ^j ^ . j j itCLtil CjLil^pJIj 
. ', ,^.",t i3j^l!| £yt Lj-LtaxaJ (jl Jju iCjI^Iill ojui CjuLilII A JLa-" I nlj iCjI^jJJI 

.CjLojJII (j^a Lfcj-LCj CjLLuj^jJI L^-La 
u^_uSLiII (jja (_£jj>.| plj-il (»J-S3 Cjul^pJIj CjuLilII eJJt Cjj^j LoJii£.j 
.(j;jj>-l 3j^ SjjjJI jjjill *I^JI (_yJI (j-L^-j^pjJI L^-Lo 3 ' '-'J La j 1 1 n-vl (JjJbdLi 

?H1_3 t»l j i"ii (j_o LxJj^*- LxjO j-j-^S /_i (jjljjJI I Jufc (JiLa Jajelj (jstJJ 
i«LjJI_«JI (JLljsJI j<s_<t3 /j taju JljlL-v "ijJ-A (j^Lc 4_La jjjS *j^>- J^J-JJ <_jJj(J! 

.4JJ5JJ9JIJ 4-l!I n Mill cLuIajJ I (JiaLUI /. La «ja 



II 



jiaal\ 6J&JUUU0 ijJLUI 

50 j^c_Li jLa_jJI oLlo ■»■ U , .. «_ijjV slLiiLi j-^aj' JoJjsJI I Jui (jl ^Jj 
Ij_l1£_) i2jIjL2JI t _ r Lljji Jj'j-^i (j-'l ^^ iS^J 'cr"^' «LcLijjl ,j£. !jj-a 
^j_« Lal_A i*j->- cP -4 - 1 LP jJailJI JLlL>- -S^>-J (J' "J^ (j-* 1— ^ (j^-p J J 'cj^-^ (J~* 
(_jl^. (jLcujVI 3Ll>- (_,i^. da La-sell Lo)2 oJ^>-j iJlJ> ^J i«LLlA! ( _ 7 ju^A^1\ (jjljjJI 

. />-£>) 2 1 ■*■ la i ■■ 

(J^I^jlII (j^ j_uS (_,!£. Jiajju jLLio'ifl _J j La A j i(_i3Ldllj ijjtjjl CjLlLiC (Jl3 
(__^ «LU i—ij i n "j it-Lj_>_1I d_Cj_<j/j i(_gj^>JI Jaj i^aJlj i3jIjj>JI *L>.j.} 'i_p-« 

(jjljJ I J Li-I ;»jjLjJ I (j '— « J (_7i^. L^jiaJLJ J-C3 LulI I 0JL& (_p JlaHajj . L$J CjuLiill 

3x.j^uj «Lj£^j>JI oLiil c^aj i"u nl ^J ji i^Liia 3jl^^>JI < =l»-jJ cjj_uu^I^ ijjj-ia.} 
oJlj* * " i jjuajj i3_i^pJ! (_j.ll jLL^o^l oLlo I jj" i_ij i nTt (_ T lI! icjjjJ! (j^ >p I 

Jl^vI IJlJ jJ 4_j| ( _ > l3_sllal JiJSj njl^-pJI ^Sdx^a fjJs JjLxjO ojljJ Jl»-jjj 

(j^< i n"ll (jjji (_j^>- (Jj-^II I jjfc(_jiLcj i LoLc (jjj^tj oj_<i£.ji_!L>oVI ^^ (JLj^al 
La ijJLui jjjSLuj i La 2^ LoLc 740 ,_,•''->« Jl*j 4JLa iJLj^i 3" < .. <__<^>^Ji T (jl jl*j 

. JLj^^IJ Jj^l /7j!>II (j-° l(jl^ CjjJtHJ JLja'i/l (_^o (j^J^Lo SJlC (_^a t-lj-Sj 

■ 2 j mj ' j H cjLJIjIU S^jjlaj cjLjLjJI Vj cjLjI^jjsJ! ^Iji^j ^La .S.^.Utl 

ij^>JI ' " 1 1 • I S ~ '.(Jila iS-jjt^ialaJl (_Laljj(JI (j-° J-^-" cr^- ' jLA -* J( i ui^jiSi O^J 
/_, «-j j La II jj » i"ill (^J S^LiisVLi ij^jlalj^al t_>-aj»-l jl mi'hIj iaLtIaj| ^j — 2 ij 
j < i""t LaJtJl^. i—iLso^/l (j-o )«_lL<u L^iajaJJ iCju!^jj>JI ^_)^» ' (_JjJ J^-JJ (^ JJI 
/— jt-t-iJaJI (jjl^lJI (J_al^. (_>AiiD (_LaljjL!l ojui Ji (Ji- Jjj i L&jl JLC I 3ju_>_i 

jjH»j jji (Jj i^jLjjJI j^l LaJul I Jui (__ P 3 3_oL^JI (_Laljj>JI Jl>- I (jLtujV I (Jixjj 
(jl_3 dJJ jjj ij^jlaj^l ^r U , „ (_,_Lc (j°^M »"t (_yll! i 'IN j"" "^1 jJ^sLi^. (<uil (_>a 

1 U-i^aJI (j^- (j"n<J (jLuijVI (jLS Lajii£.j 1 Cj L>- LlL>- ! l j t A & • I Laxj La (_yl^. Ij-J^" 



12 



j^SLj (<s-1j i^lLlA! ^£js>-z\ jul&[1x}\ «LlSj (j-UJ "^-'rh 1 OJ"-*-^' lj-° P-5 -1 l -^'-' J * 0^ 

. 4-1 <LLa-L>J I 4^*1 I (_y3 Lxjia I J 0J-JJ G 
4-j_lj_1I ( _ 3 -3 ^S_-^-Tlj IJlJ i3x.ljjJI joiajj jLjJI (jLcujVI I a liuSl q\ JlJloj 
jL^J^I ^yk: JjJLtJIjjiaLLflJI ^Lalj 'LS>L! SJjJo. 5 gj^f pjGjta ><* .5U_.^II 

rLlJl (jr-2j '^lj>" CJ-^ <— i W1 (_M>-JU jjl tjl m'tVI c-l La-J ■■■! LoJlJ^J 
j_jJlJ (jLS JlJLs ij-j-SI (JSLjIiJ 4jt-txLaJ I j_caLt£. (_ji£- J taj ' "_' iJJ i(Jj-coL>J,l 

/s_&l j_& (jl i ii tVI tcjj-oI dlljijj i(j\illj jojaUl L4I0 Jl>-LlI jULijIj «LLjiU,l 

.SiSL^JI (jLoiVI aU.Vil < aik egjJv.Vl 

' fllxij iJjjLsJI ' 1 itaj 4_j£.ljjJI ( _ > l3j2Li «L<ijI jJI 5jLl«JI tjj.5 (j-«-3 'J-^J J-»- 
ii—iLiuCjIj (^jIiSLisJLi 4jj1o ( _ > l3ljl ^1 Li^cjjJj JjjLsJI J^tjjj ((Jjj^oLsm 
J JJ i^J-M ^ 1 c CjLjLc. (_jJI (J^jtjjj iC)ljj-»- ."ill (_>aJU <-$J 3-4-u JuSj 

1 J_i_i-3L>J,I (_>A*j ' aJj (_!J _^>JI 3JLv (^ 1 a-uila jjjij (_gi i_£-5JJ J^ iil! j£ 
dijlj (j-ojJI jjj_«->j . 2_j-C I j jj I 3-Ij-jJI 3_«_Lil3 j-J-«3 ^jJ! dlljl^ lSjJj J^j 

(jjljill ^ ^jV| jj£1 <tl <jl£ (_§ JJI 9-^cl LuaJI Sjjil! j '^"~ ^ liil jij Ji-Jj 
ioVL>J.I ( -1 \c ? (^ aJl21II (Jjs l_>^ (jLujVI j>3-I JLSj .a'jjjU ^yitaJaJI 
CjLl^jJI ' " 1 1 a a I uj ijLSLJI ^j-u jL«x.2l 1 La 1 "j" a *_o3jl ^ se LaJI (JL^o (^-^ 

aLc j_«_i LaLc (jlaj'i/l (jK 111 .}Jlc jl^ijl o' L ^- i ct^ sAPj ' JL^a^l t>v 
J ''JL3 '^ " ' "' D^;!^- 5000 3^=-i (_,J1 ^3^' j mijII j! jl«3 (J-i^sj Jl^s .^K 1 ntl 

.A^LSJI OJ-2J' l_P'j' (jr^ 3 1 n't (J^jI 6400 _jjej ^yJI jljjLjJI IJLA J'^_' (jl 



IS 



jiaal\ 6J&JUUU0 ijJLUI 

4_Lo /J-j-cJ 3j_u£Lt! (jjJ,l ( _ T 3 (jlS i nil (jjjjS^la 1 1 JjQ A i~h»q1I I j"_;^N '-" qJ> 
(_pl_<j/j ■> ■ '^"j iCjIjij i nil plj-il (_," lLj {j 1" <ii I Jja ,3 W >-^'-^ ''Lh!-" jLh - ' 3 ' 
CjLLue-aj n_jjjij! CjLLue-a (_,i^. I J.; a i-Laj Ja.II .s!.jjjj i LoL>ojl ^iSI ■ J_; a i_pJI 
(2>c 3j^>-2l fli I ft ^j^*,' J *^*_' J^J 'o*** '^^ ' 'j'^^ CjLLa^e-oj ">Lii' ** J 2 " 

.(jlSLcuJI cjL>-LlL>-I 3-LLiLo 

^1 5-LC.I LuaJI Sjjill (, .ti^i (_gjjl JjL^II (jX.llfaaJI j»JL2jJI ,_£j| dl!j£ 
JijljJ.1 dJULj Lcajj-ai- itUjuglajl JjljJ.1 jj-o j-ui (_ji£- (JSufc ilaJLLJa CjI Jl>-I 

j j i^a c pi Ja-S-il ^^Jl I j I jj £ " r-Li>-! (_^<JI ^ J*J^ Aj'J^' u^3 '*ri^_J?^' 

jj J ta ^1 i ii tVl ojj^vl (_gjJI (JjL^JI /y^LLuaJl aJJJjJI ljui L.ia.1^ JiJSj 

ajufc '"■ 2J| a i^l^^Jl Cjj^jj ' » >1 ljqJLi CjLl« jj^'^-* (J-* SjuiaJl CjljLiJi ,j,^* * 
ijL^J^/l (_y3j Cjlj-ptjJI (_yi 5-al i nil 3_uLut-iSLtl L^jLjLiJj L^jLoJie-s-i » Jl loX\ 
l_f -ilj id-jcljjJI dl Lu^ajj, |j i4j^_Ju^J! CjI JljuJ.1 aI Jiitii-ul ( _ T 3 (JjjLJI <_2j_<j/I_j 
C^3j_Ljji f. W I CjjJLjj islj-^JI Cjj l"q i L&jj-oa (JSLi A^uJI Cj^Jj ^1 dlti (_p 
.r-LuVI ^Ir j-iLS j-±£- 4j£.IjJ-1I ^^jlslj'i/l t_yz*J tcjj-oIj k"X l^'n ntj 3-J^lII 
Sj ftl la ' S-Lj-tuJ,! ^j-s-^l J_oIjjJI ul\ J^IjjlII aJJt J^ SiL^I J if, j 
3x.jijjJ,l j-^ 4i>-LiII (jt jus\j ilj 3jal k se i*aJl ^^jislj'iil 4-u-oJ (jl -Xjo jJc uqUJI 
■^ 1 ' ^>" (jy-u' 4_*oijLjJl (^^j^l p^_<iJ?c_a (j-* ^tL?-* (Jri-* (JJ)J* ^ 18 3 :::e - 1 C7"^! J ' ^*" 

.4jujJ,I (JLlo^I tj/js ujjJ-o 54 ^c-b jJ^2j lt^'j i4£,ljjJLI 

iCjLjLLIIj (jilj^v'i/l (j_o Cj^j^v ^j-lll ^yi^lj'i/l 5^>-l ma iljjlyjl diljl^ 

4 j i ii t <-lo!j L-« iaLc (Ji (^jla^ajj (_yjJI CjuLjiJIj CjuI^jj>JI jl JlC.1 Cjjljj 

^^J! CjJ^j>±>j i«i_^>- cjLLjLi (j_o L^j La j_p cjjiia (^J' '— ''j-i^ 6 -^'^ jL^jVI 



(<sJ Ii! 4_ii 4-j.a i\->- I^j^-23 ^^SLj^o'iil (((jijjj jJjjjd Jl^jl^ jjij^sl ji^j 
ijLjc-ia! » ta 2 jj iCjj_Li!Li "iijioJI .m i ii ^| (jjJ 5Jjj-»-U SjjJl>- 'j j*^- Jj^j 

pljjl (j^ '/20 j^c-J (ji-3 1 2 ta ta ie a j-^C- fj'j-° (j-!l w ^-^" O^J^' Jiy^J 
(j^J^iiLlI J^li- (_y3 (jlaj ? i" Ji^ u^j^\ »U,. ^Ir j'nt'i (_^-II 3-pJI CjLcjI£LII 



II 



.ajj (_p jl_j-pJlj CjLiill plj-il (j-o cjLIo Sj^. ^-SI^j i3-ojLi!l LoLc 
( _ 7 i^. Sj-iLa «lS_ijJI jl»3 <£s i Lt-Lo_-v L^j (j-hsej SjjiUi tcjj^sI «lLlJI cjjJjj 

Jju f«Jj id a u *- 1 1 L&j-i^lJx. (j-u (jjljjJI (Jli-lj iS-utoalajl ufcjjlj-o Jjjoo 
■ "'I jl fl * II i 'tM j". , „l jf t(jl ni'tVI '"«! alie a (JjAjso (_,lr 3jjL9 j-i^5Ll*JI jofc 
t <- 1 ,^."11 jL>.jJLj Ujlo (jjJ.1 ^>- tcjj-oIj i ^ a u *- 1 1 sGUsLiuj (j-o sLsoLJI 
,- 1 1 U -» ^ j » 'I .^» 1 1 (ji-ljLo (j-o fl J c I i^aoX I CjIjUlIuj tCiljl j i nil ajLc (j-o 
* " 1 1 j i a Je i 1 1 I d-iSJ, I (Jl <n**n nVl «Ljc_uj l_<3j]j Jl3 4jX.ljjJI Sj^illj i^jjill 



(j_o (J^=-J («-! 4_lj>JI CjLljISJI aI i n-vj (_yl>-j i4j^ mi »J I Cjlj_uJ,lj <AjX.ljjJI 
CjljJLill ^j^»_' (JjO La 4jint 4_pJI 4ga i nil ^^3 j^jjej L^io^-uSLs iCjjJjJI I Jut 

(_yi cjIj_ijcjJIj jL^Jal oLu^a iCjjJjJI I jjt (j-o «LuLtl (_gjL>JLl /«i 1 1 nl (<sjj 

CjLilJe-o (j-o jj* a (_3-^Lj La «Ljejjj L$J i_^J^ 3JL>- /_3 OJCJjLa I (jiLoil (j-o j_uS 
jLa-Jlj «dii2J,l i_jlj_pejJI Cj^uJI t—iu-ol L«£ njLjijVI '"'." '^a (j-oj 2^ I Li^aJl 

. »1j I nil (_ 7 1^. ^ ^-j" d 1 I 

jjj-jj i J i au a (_g^j>JI i_2^L»JL9 1 1 J'.;*, 1 (jl^Li-a (_ T i^. CJ^blll ) i flj Sj Vj 
<L)jUU jljJ,! L4JL0 J 2j ijj 4^».jjjLa jLajJIj ijs>-X (j^-° (j-° Sjolil jIj-11 «Lj3 
j^Lj (_jJI La JJJ (j-o Cj^taJI J 23 '_' JL3 L*lljjj ">LJi,l CjIjLo *_o <LoLj Sj^ej 

«i£>»-t ^yJI SJjj ^ J21JJ Jl3 vijoUl aLlLJI (jj»-j i«ua LgJ J».j V i^j^-l 

SjjijjJ! i_jjLjtlI! (JisLLo (j-a AjlAXI jljll jajJaJla sLul^JI CjIjLuJI (Ji-u Ji^J 
3ju>-j (JjAjj 5_L^La 4ijjJI (jl dll J (_p (j^ (J^jjjj iSjlulj ^js>-\ (jSLol (_yJ! 

.^LjijiLI 4 1 1 nilu 3jl>.Ij 

«GL>-LlL>-! Jj^jjj LoLxj (J-t i"itlj ^ 1 ni ' (_^>- (_,-3 lj_ui (jLjijVI (Jjijfcl JuoJj 
«LJi (_yJ! (j La aj (jl (jjj olj^S (Jaj «GjJlj>JI Lx>-^JjjSCiJI «ljj uJj-^J '*'" ;I^""J 
liJJJLi JL^.1 in""! i4j Sia^pJ,! 4luiJ ^»j;t^tl (jjljjjb J>Li-VI ^ i_gi uJ j2 
(jLljv^I (j^-i «-l ^ u Ja5j i3jX.|jJJ| 3jpJ! J-ulsIji^I^JIj *UI v_j^1j (_,!£. 

.(j^Lo^l (jja j-jj^ (_y3 SLpJI jjfcLtiA (_,lr 
«lLuJI cj^Ij L^jJI (J-i^sj ct-'J' 3JL>JI ^j j '■" * .' '"' _j^ Cyj^^ (j- 10 "' ^J 

5_lj>JI CjLljLSLII jujtv lr j (jl 1 n'tVI (_,lr I Alj Ij Iq3> 4_j£ ^'jj '("lW^^ 
d_LuJI 4»jjU (_y3 3jL>JI CjIjjJuJI (j'-'^' CjjJl>- (_yJI (_gjijji 11 <iilj njj-i" 2(1 
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jiaal\ 6J&JUUU0 ijJLUI 

JLp. IjLv Li3j_a jiitii (<sJ jj LoV ijljjil I j-tt> ^jlc j-<ii<-u 1 lil Lb 5Ja,pJ I 
j tajj I I Jlj* JLajv 1 iLufii J »■-''' (ji dlti Jjlj » jU", , ,.'. V jJia Cj^JjJI 2j,^a 

.(j^-« (_£ Cr* LJp. ^jeJ ^jJI 
(JiLvaA ili?E.J Lji,Lc Ij-a-ij-a 3JlxjJ,I /<s_a}LJ 3_«L«J1 4_l«ju>JI CjjJi^. JiJ9j 
I jufc (3." " ^J' '972 aLc I <U-La (^ -Ij^" • "I (^ /oJUJI ^j" i n a ^Ir 3-IlJI 
4_u^3 4jjJ^a ^^3 jji^. aL& pLaivl L^-Lu <j-a (jLS Sjji-i^a-! CjltLot 3ji£. j-a-iJU 

. \j-lmJ^j-u i _ T b ' ^''^ (j-a » )j-^Ju 

3j-oL>J! 5^j^>J! j^I^^S-LJtjjLlIli^jLa^ijLll^jL^I pLCo-VI Ijukj-Ojuj 

(j^ i n-a-"il SjUfcLv (_, < i m~ (_ T lII 4_LaLiJI (JjjJI (_ia^aj A ^r- 1 '.,^.11 JjjJI <_o3^a 
. L^jLtJiia-a ^jjlajj I J^'l-^'j a 4 i'hi a !_gj" i u a f-3jj ' I gjLj vl .^."al 
ilcse-JI JoLluJ (ji^. «L>-j^iiil jJSl miU jjf 4-LaLiJI JjjJ! J-tu '*-$->- w 9 Cjjlaj 
JjjJI I J mjj 3_^jjJLi L7 lxi V L$i£J < JjVl a\2X\ (J& 3^1 ;.^.tl JjjJI ^jJju 
*j j uaJ Ij "^r^' (JiLuuXJ 4-31jOJLI 4_L»ii2JI (jlj ijjiIII Jj i ' '!_! Sjii-VI «LLal_Lll 
^_alj_j dJIj La (_yJ-I! JjJ-LI 4 j 1 n ilL (_yJj! ^J>li' Jj-»" 2 LjJ 7-J-ksJ ( _ 7 jJI 

(*J J ^ " f I M*t (j' «L2_UI I JLjfc (^ Ojl^ (_ylll dll MI^LUI ^Ir "-j^J^J JlJSj 

3j-a (Jj2 f-^JJ '** J*j; *-W^ 't*- 1 '-^ L^\ '^J^■L<ii>■VI «Lu-JI Jo mij! 'LLlJI 

. «LLlAI CJ^la jjS I j S-aJI (jj (JjLoJI jLljSJI 

^j" 111 a lf (jLSL^^J! ^Ijlc:! ^ SiSL^II 3^L)JI LuLajj <jT ^ jj Vj 
ij mi j II cjL>-I_l1jvI JljJ 3^Jl211,I Ll>-^IjjSLi!I (j-° 'J^j- j^-^ 1 ' i_^\ («-!L«JI 

^K i"ia SjL>- dll jj L«jj jljijILjij i*l jJLlI r-LiiV 3JjJl>- (^SIjJo lL>LllL nl (_yJlj 
v2jIjLl1c:VIj JjJ-U 2 j ml j in II JjJL^JI 3jLSLiJ,l a JLA jjLa^l^j nijjjlll 

.2_lUJ,I dj£ljJL>JI 
CjL-vLlL>- VI j-^JJ (j-lj QjljjJI (j-a Lcjj liJLui Qi^ O' '-r^i '3-aLc 4jjj^ajj 
(^ 4jl^JlJ jl t_Ljaj j^jJI (j-olll (j^JJ olj^Vl JSLI 3jjL^JIj 4jjj j> jiaJI 
c-t3. 1 uaj (_JJJI Sj>jJI i_alj Tn 11 1 j i«Ulj if. ImJI Cj^Jj iLuk ^Ir J j j 1 nil I jbfc 

. tjl 1 n'tMJ (_gjLiaj>Jlj ^^ I LLaJI AjJjlJ! 
2Uj-^t I iliaJI fjJs 3j_u£ CjIj-uJj CjjJL>- ^1 4IbJL>JI 3_ujJ,l Cj^i Ji^J 



16 



. i_i j LLa 1, 1 ^^lJI (jjljjJl jLulo j^c TTJ^ 
4JLlj_II ( _ 3 -3 (jLu_iVI L^jJl^-I (_ t j-!I <L»ie L*aJI Cjlj-uJilill oJ-A 4XLal (j-aj 
•.(jlSLo J£ ^yfl Cij-ilJl (jlllj iLkj^Jjl (jjJI 3jjJl>JI 2 aiajVl dJJj 3-iJt.ixLaJI 
. (jK i nlu ' U»~C" ( _ 7 jJI 4-aJe LaJI 3j_u£Lll (jjJl! (_5-*J 
»■'"'" i (j a i a se " 1 1 3JljJ_Ju 4-aJaJl i(jjJtl ji i3jiJJij>JI 4 ala ' »l ojuij 
(jl JlJ>o liLIjJj i Lg-l 2 La j — 1 1 3-iJuaIaJI 45_lJI £j£. lj_u£ (—aJjitJ ii_xj^pJ! 
l_LL*JI 3j_uS «Liijfc tLaJajT ^^jfc (Jj 1 3_jj I jio j_lc j (jLujJI <Lojjuu3 3 i La i"l oJLA 
. <_*jL>- (_p (j-° (JSLiill L^J Ja-jjoj i ( _palj_a'2lj 
j— lC ^)l£La ^_ T b La t^yi JJC (jr^*-* Lr^_3 i (*'- c ' Cr"*"* - * t -^- ) '^ 4 o K Cj^IlIIj 
4_j£ uoAj^a £ ( _ r £il\ ojSLj JLSj . (jlSLLI I JJb (_;£ 4_j£ UaJLj-o OJ^i Vj " ." "*-"* 
LoJlJI^. 4_j£ i_j^c.j_oj Ji^u «(_ t jji ^LlLo (Jj^lJI <^J_}-^ '.>*■ ' D^-° Cr^ *^3 '■* 
iCjIjij i nil Cjli^e-o (^ I jjJSj 4jlj.La.ILd Jot" i uJJ i ( __ > l3j , 2l t^isLj (j^ ?-jja-"i i n_i 
^Jaljjil! (JLoj (_,i^. J J Laj ji ijjtaJI oLlo ■»■ U , .. (ylc j mi" M Lojj^. 4JI VI 
.(jLcujVI tLsc^aJ IjLiIoj 4j£ <_!^c.j-a J-i^- ' < *j'" 1 J. 1 * 1 *. 1 4JLa 
3jl_il /_j3 4-11 <t*n 11I JJ£. I JljjLo .l1i .j.j |_gj mi-»JI J^jJ,! J-p-»J iil!ji£ 
5j_^Lla j^tc 3 j ij ' a i JlCLxj Jl9 4ji i *l mi Vj tCjIj i ii*kj1 ^ya &J^£- jl ( - >^ 3 3 JL ^ 
I Jlj& aI JljJ-"i 1 11I (_,_£ i-sIj-ij/VI Jl^c (j^Jj ijjjjLJI (j-a jjj£ SLp- jLaJl ^Ir 
(j-a L&j_i£.J dJLa-i ..Vlj jj^iUtl ^>l 1 ii-vj ^^3 >_g.-yrJI ( _^Z I JljJ (jl JL>- ^1 J^JjH 
i _i j 1 11" 3_jj_Lo SjLaj 4_^3 t_i^c.j^ J^£- ''Jj'*" 7" .' ' aj 4JLs 1 Uji^aJl CjuI^xs- 

jjilj i(jl 1 11 i^Ll SjjiLxLI TcJLcaJ,! 1— aj(j"i ill 4JI (_fljjjuJI \jjt (jjo jJijjj 

Cj^liL! ciuJoJI i—fljjjuJI (2>Sl!j i«Qjej-3J «d>-lj (»^ jjIiLlU Cj^JjJI I Jui (JlLa 

LxJ 4_1_J_lJ1 J_d3l_t£. 3t_Ut>- i _ T 3 Jjjj L« jJS J Ml 1 ^4^ i l^-J^J till j ^j-* ^-"J' 

j_i^l_L«JI i_^_lSj3 (_i J-*>i "- lJ^ L ^ ^~3 '(j'- tu - 1 lj o'^rH^J CjLu (2h° I Jj a 
.jLajJIj iCjlj_pc_Jlj iSjjjJIj itl^JI •.(JlLa «LpJI j^c 4-tit-uJaj| 
(jl JjL;e_j JJ*J (_p3j2l (_ T 1^- 4jLp- (jj (jLcujVI q\ : jLa (j-a j^ 1 - 1 ^ 5 ^J 
j_Aj (j^ i in II i_aV I JlJ(_i j-o^I 4j /. j""^J i4ju^JaJl (Jjl^. £yl 4-mAj ( _ t x^ej 

^ loAj ^j^ 4jt_j_LLajl i _ 7 ^j*j (jl (JjL^tJ 
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jl_C.J i ^* -»■ • " ^1 jL-C. I J 1 &f CjljLc. Sj^C (j_a 

(jiuijj i'/0 , 03 SjjjiJu f.\^i\ ^ jls-jj i_g JJI (ji^j^JI 

HJj-j-Lllj i a j j I J II '-(Jio lSJ-^^' <iloL>JI CjljLiJI 

. IJl>- <l U !(<•> i I I n M (jlaj^lj (_£^J>J1 

i^jLjLjJI r^=^ '^tP^I oLuKJI ^uu>J ajmilLi 

(jr^vj^P-UI j (j^j^SLII Jj-ui£| ^lii i^jli: (j-o J£ (^1 
(_p r-Liso Lx-i^u i LAjju (J I <i < \'( nlj L$jl JlC. *_Lco f_^ 

ij\st- 1 n^ I jLc. ^1 I gg lj"'i «_ui5=j ipJI djLiSLSLJI 
tl^^JI ^yajuLj^ jSh ^1 (_g^L«JI (jL^iJVI rLl=jj 

aj-jJI ^ 3j-o 22000 t_jj\jj>. (j.i ii i"n ^£ iajj (J£ 

/_lc (j nAJuJl olj-o ^ipj '(j*SLuJI 3JL>. (^ Jl>.I^JI 

J_Lc jl Oj-£j>J,l JJlJJ S^j^>JI JlJ-C: \j-AZ tiLli 
."LlUsLj^JI i—iUJ^I 3-<-ujLx-a 
J uaJ sl^JI (j-o jJ^S (_j-II S^Lc (jLcujVI r-LLxjj 
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jiaal\ 6J&JUUU0 ijJLUI 

, I "Ij^jl^j ■''■■'- ti" . .. j-* » -• lj jtl I jui (jjj «_Ljj ii»jj (JS^l! 1 5000 ^=e-i ^1 
. Jl>-IjJI (\jj-J! (_y3 «l jJLllj *m (j-° jLcujVI 4S I(j"ii n_) La (_p 3-5^ ^-«^ cj-^J 

k_jLjjji2| (j-° ( .j i nl 4-jj£_p ( _ t 3 jjji jjjj CjJl>- lil ujla sl^JI jjjjuj 
CjLcjISLII flLtaej ) Jaj y ) Sj ^g^i-^l CjIjUlII ji i_xjljjfoJI (_>^i*J «U JaJi>-l I i! ji 

. «L<l£. (j7h<"j ^ I^J I I Ajfc (j '"i '"' ' ii" (_j^J I 
(jLuijVt /n in-v (Ji. Jj Ju3 ^^-Aj '^I^JI Cj^ll! <Lj-uiil jljll JlSLJul JJl»jjj 
p 1 n->Jl (_jjM (Ji- Jj JlSjI iSj-iL^a AjJI (_jJI J .^<"a .j . „*~tl jL^jsJI (Jj^Ia ,j^L 
Cjuj^JuJIIj 4j JlC.2 I *_a /j 1 '^■jll jL^jsJI (jj^ia (j/£ J 1 ' jl>JI aLulo (JJ>13 (j/c, 

t(jl_taiJ2(1 *<(<■> (j_a 4jjL?r"l i n a (Ja1^£. *1^jl Cj^lll d I I I nil (JaI^JuI i d£.]j 

j£±}\ (jl J^ jjjl^ll (-fl Cj| JlJ I J iS JJ i«lJjJj AJJ (_y3 (J-aljJ<JI Ojut I Mil" fS-JJ 

.SLpJI ^Lla JfT^ L^ooiti^lj 2J^! jLuuVI 

(j I » II a J * ". 1 1 SjLjj *_a ajj Jju L05J JjI^jj (JaI^jJI ojui cJLLb JLSj 

j g la ( _ T J-»- 1 J->-\ 4-la-seJj (jl jjj (jj i 1 nil j-a (_y^- f^LAi (J^I^aJI J-A ^31 

i * Ml (j^>- t(J-jJ I 'I * II (j^-ILll (j_a (_2_>LlJ1 f CLL^Jut (_^ 1^_L>.| Lx-Ltfslj LA^jI 

2 ta j ~- 1 I <Ljj-JI ^ j-ojll Lfcpl ^1 jt~' a J i4jLo- ^^k: I AjlaicJ jLujVI 

,4j 
' ajjieji (j^ iUjL&oLuiS aIJlJcjj-uI (jl . .. iM I ^ <~ I » » - — » 1 1 :*J_2j\J! i_t>-Lca JuSj 
. (_2_t_LiLlJ 1 jUtJlj i(Jj)^Ilaj! tl^JJ ' " J Q^* '9 'rt*r *M *(JlL« ^^^^jI p'j-JI 

(^ jl t«-Jl lr^ 1,1 ^^3 jl iMjjAll CjLL^tA ^^3 Jj^jJI I jui (J'j^! JtiiCJ 

(_jJ! -)-g. I 1 a jj (_yll! CjIjUlII (j^ 4i5L<k CjLuii 4_Lo /tljj CjIjI J i nil Cjl£_^tA 

.(-ojlj-iiJ! (j^ j_uSLij oLajJu JjiJtA jL>o ^jjj* ct^- *'>^J' 

CjI mi'iI, u 4-Ls-pJ.I (3^3 LcJll ^>- (_y3j 1 jjjJLl ^>- (_y3 CjljLiJI gJJt j i""i mj 
(Ji SjiJJtj lO^*"' i3^ s ' - '^ Ct^I ^'ji-*^ eJJt 7-UjM (Jx^o La LiILc,j 'A^f I LuaJI 

^jj_uu Llfs 4 j 1 -^ ~»- jLLlaI -Lij-& l _ T k- I Jj^ liajli ""I CjI mi ill Djuk jj£. J-*_JI 

. JlJU Uul3 

I J^lj" • "j (_ 7 ^JI 4^LlaJI «LlO (jjjLiij 3 jLc (<s_a}U (_j^v^JjjSJlJI a Jl2j\II (jj/Lajj 
r-Lul ^ 5-a JlJ-"i i u a iaLkJI ajjk, C^i\£ A$jlm ixuzi\ ajjb ^IjJ^l (j-a Jijj^ J^ 
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clggjl £,£13 

l£J-3.J L$jf Ir La SJjjJ 2 al La j| ''t\t j-,,.,1 ^ SjbjJI Jl>Jj La SjL^j 
. LjjLui 4jl3jj 2JjjJ! oj.jfc ^j^2j ^^ 2_sejis!_j]! JjVjJI 

a! Jlsbjjji! (j£. ! iVij Jl3 |_£Jj| O5J1II dUjSj iS^LLJI r-ljjj (jrS <Lal jLJeim! Juc 
Jlj* j_iIL*3 CjjJjJI j laj 2 g».a (jja 4JLa 1 sb) gSUI JjJjJ /_^ 2jj|j_J| 2al Utl 

S^jtLu^ SjLjj (jyi^. ^LJ^ 1 JjjJI (j-« SJj-5 ^ i^LLJi )jj^ ^"uil ^ 3^Lj}J! 

.aLc JSLAj 3uitl Cj^tj (^ 2JjjJ| j>jufc 
t^L^l '^ 1 tH- 1 *'>$-" i_^\ ■ ' ** ' ' -"""' (_j^!' <_jjIj_iSJI_j CiljLiJI plj-il -5Jl*j3j 

(jAauj iCjJ^jSDI Jj 1 nSI (_5-iuj i(jaj^Sj| Jj 1 nSl jyu CjljLc. /_A CjljLkJI ojui 
jLj 2 I «i -»J,1 <— <-Slj ui II (_>a-*J ^1 2_3LxbVLi (j^vj^pjJI JLu-ul£i 
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v^tlt .\*i\ it^t * 

« 



s>**» 






(j-iue-i Vj SjLc 4-1 j < 1V1 V LiJLa ' r I j fl It S-uLjLiLaJ! 
(jl (JjjLlII (_v^jlj J iTi «-l (Jj i(JL>JI (_^ 3)1 1 a 1 1 OjuLi 

cjji3 3 K ukj 4J 3.s}Lc. V *ij;j-i s-^j- jLill 'j-* 

(j^j^£LII Jj 1 nSI jjju jLc. 4 j 1 11 1 (jl ' la a> *" 1 1 (j-oj 

(_^3 >l j La <-■ »ri"jl Jl3 (ji»j3U lS>»JI <_a>ljJI ^ 

^3 I j . ..La 3." " Lt^' 4"ij 1 11 1 jjc S^ji-^l Cilji 1 11 II 

.(jj-2JI |JL4 3-jIjj 

(_ya (_,l-»-l jJl (JLh^-^I CjI£jjx-oj iJijJS^JI 1 " 1 1 La -> a j 
aIj^v J^(jl i_2jjjiII (j-oj iCj^L-aljIljJiJI (JSL<jj 
/-JajJi ijjaj^Jl (_,i^. 3jji>JU i4ja-Jajdl ajLil (j-o 
(_,_JLj jLc. (j-o CjLalj^j. 3-1,5 jj_a I J J3 I j " a. I JulC 
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jiaal\ 6J&JUUU0 ijJLUI 

JijJSjJI (j-° ijLuaVI (j-a CjIjLlLo SjLc liJLcji (j! I 'jj i <aj lilj .(jaJiSJI Jj i nSI 
jLlLo 20 ^cJ j»l-C J£ f. I_J^II (_yJI i ^J'^"' I— tjT Li^c aLc J£ ?l_54ll (_y3 (j^H^ 
jLtll I JLA 4_L<»i (j-o '/O , 7 _J^e-> (JlL<j-i (_5-*J 'U3i>^-" J j i nSl (_yJU jLc. (j- tj-Ls 

. sl^JI ^ L jJ t- u io Ji^-jAI 

i4_i 2 La j — 1 1 3-1jj-!I (_, Ir (jLuJ^I L^iio! (^I Cj>LjJjl1II /<uil <j-o IjoJj 

cjLljLSLJIj *H!j ^Ij-^JI (j\j «L«jLiII 4_L*-LiL}J! (jl^3VI «l<1a£. ^j — ~» i""j 

jLLlI I JL& <j-o 1j^j£ U>»- (j^ (jr^ U3i>^" Jmi^t ^yjlii jUJ 3-u^iilLl 4-pJI 

U.) «jJI">-a-jMi»j i(l /<s-3j *-^.j-o) (W. S. Broacher) «j^j^j» :JJLo «Lxl*JI 
. .-.. « j A\\ j *j i l4-(j^j^SLII I jj'a (Jot~n ill ^^jJI (2 /o^j *_»-j-a) (Siegenthaler 

(jlta-lX I {jjjj£3\ J_i i n^l (_yJl5 jLc. (j-a \j-±& 'jJ^ D' ' jVHjtJLI Q^Jj^LJI j'^'"l 
j^e_l 4_ljI jJI 4-uiSLII aJJb *Aa1 JuSj ijLajJI oLlo el U , ,.lj i q *~ ^ i «I^JI ^^3 
.CjVLsJI (_pajtj (_^ ftlj^tl (_yJI j I La i II jLi-II 5_ui^ I flxaj 
Cj^e_dJ 4_Lu*_« ^_ 7 3 LliX-l (_ 7 ^-ll Cj^e_J1j CjL_uljjJI ^j^* > <j-« (j^JJ tiUIxS 

Sj j a II (_^3 t^j^-l (jPJIj i^ljLk ^ <LaL2J,l (Mauna-Loa) «ljJ-LJj-a» ^ 
j_i_l£ *3^v ^^al i^~ a | ^ SJLjls S^ijfcL^a ^jkLuj oLjLill jf *( 1 974- 1958) 

iL^al i n-vl «Lu fjjS gLaljiir'n nV ?I*^JI ^ a j I U '. 1 1 Q^j^£U| Jj, n^l ^Ij jLc. £yt 

Jj i nSl (^IJ 4 j i ii i ( _ T 3 UjJ^ Lh-'" liJl-ii-ifc (jl t_!jL?tlII tfjLjfc dt-iciisj Ji^j 
La JL>- ^1 jLiJI I Jui 4 1 1 ii i (JJLi3 <J^>-X J '^ a (j-« «I^JI (_5-3 Ji^>-jJi,l ^^J^SJI 
jl^JJ iCjuLjJI j^j CjLlL«x. 4j3 ' la 1S1 " (_£ jdl J uaiJI j-<kj i«_ujJI J Lak (^3 
^yjj ual] ^AstLj}\ CjLlL«x. «L<4-i3 J Ltaj Lojti^. tLLcuJI J Lta^ ( _ T 3 jLiJI I Jui 4 j i u t 

.(I JSLi) .l^J 2U^ JSf ^1 CjljLiJI ^ 
U± Li5 i(j^LaVl (jAju (^ oLiUJI SJIjl (jl ^yk: i_ijLajll aJJt JjJJ 

/_JLi 4 1 1 M t 3-}Ljj (_,i^. jjiLLb J^v i"i -i JlcLjij i Ll2j^sI (_^L>l-i-o jj^*.*j i_yj'j-P' 

.clj^JI ^ U^Ji^ 11 JLu^l 
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OfcjSJI 



I (jillr pI9«JI tjjJLj 






1 




1960 



1965 



1970 



(l)JSL4 

tl^^JI ^ jLiJI 5 i mi J~<v Jj.~A1l j_JL1i (1974-1958) ojlaS\ ^ ^I^Lgj « I^J-LJ^a» 3U-- ^ J^ 

*^>.j^i)»1"mi1I J'^'^ j^ 4 i mill (JJJJJ tCjljl i)1l j^ (J j^uaJl (j-tlatutJI CjLJlc^. 3jLjjJ *_ujJI J'~ -< * (_^ 

I "±"'^ \-u*jv>. j. La «-i iLil ^^3 Q^j^SDI Jj i nSI jyu jLc. <_jj jj LoJ_i£.j 

CjLl^SLJj ^j^ * ) *_« ^)^ >JI IjLjfc J C I dj *J . lLLjJ^J^SJ 1 ^J^ 0^ ^_i_ul_l i_2jjlj 

. Lx-<fcj_LC.j a^jjjiISLII Cjujj^Sj Cjujj^£Lu '.(JS-o £LLa_u_uj CjLij-o Uj£La jL;tJI 

(j_o ^j^s I ^»" tl ^ I c 3jjLS_i «i_«Jii^o «lSjLcuJI cjLJujJ! ojui jju f&la 'j-f^ 
(4 /aJsj j-»->o) (C. F. Baes) ^j-cju /oJLc 3_^Ljjj ^^tJ (jy>9 aLs JlSj 

iSj-ji-^l Cjljii nil (_;£ tl^J! (_y3 Q^J^SLII Jj i nSI (_j-iu 4 j i ii t ^^3 Sju^JI 4jljLL4j 

.1870^ 
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jiaal\ 6JLSu&uo ijJLUI 

(3'j-^-l (J& S-Jj-LsJ,! "oLj^-ll 4j*_UJ (2 (JSLi) (j\ '< I nil JJ^XJ sl^JI (_y3 j^J^SLII 

-1914) 3jJ,l (^ Ijj!£ -^P f^ *'>*" er^ jl*JI I J-* ^ j 1 11*1 (jf ilaa-Mjj < JjJSjJI 
^ \l ,^-, aVI ^| ,,i<|| S^ia C^jl£ SjJLl oJUi (j*^ i*Uikla "Lst-OJ ^^jfcj i(I945 

3-tg.lli^aJI JjjJI (_,J3 
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1900 
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(2)jSLa 

oj^aj\ 4jl Ju JlLo j^9^]I t£_y*- 4^t_uj 3^11 /^ (J3-!^5jl J j i nS a I ^u jl^. 4_tx^ Jul^j ^a-jj ij'it'i a 

jl ..i<11 3p3 c?-*J ^(1945-1914) ojJLI ^ Ij j"i^ »-ij>J ffti j^-**' '-^ 4j..i'i (jf Ja^Lg 5^1 ;,~tl 

(4 «2j j-a-j-a) i^jl LajSVI 

i«lj-$JI (j.3 (jjj^SLII J j i nSi (jju jLc. 4 1 1 n i ^ fl U SB a CjI^jJL2j liJLL&j 

300 jl ,<_aVT Sj mhII ^ *lj^l *4j*jAj jl ."/O ,03 3 j ■ ■■ o L^ j_uu £>sejj 

(^U jLc. 4 j i n 1 (jl (5 *->-j^a) Cjl^JjJJlill ojui jj *-*.' J^AiS '(JUrA^ Cr 3 O""** 

(j^lill Qj-SJI SjL^J (_y3 Q3JHI c^- 3 'O - "?" 260 clu\£ tl^JI ujS q^j^SLII jh niM 
. 1984 j»Lc. "LL4J ^ u^l <jr3 !*>?■ 345^1 cu^lj ^u < 1958 ^Lc "LL4J 

JS i"ilu CjuLJJI 3-Iljlj JijJS^JI J}Ij-»-I J 1"" "I 1^1 4jT (j)JjL*uaJ (j-o <-L!lL&j 

1 *u i^ill ^1 Jir^'un pl^j^ll (jjs (jjj^sJI jjm'Ci (_yJlj jLc. 2 j 1 n't jLa ^yJLsJI 
.(4 j^j-o) 2020 j»Lc. ^I^v ij»jUJI qj21\ JjIjI ^ Lu>23 
(jl VI jj-i^SLII j j 1 n^i (_yjii jLc. -s^j-^j (J- a::,: - , * ^' ij- C^J-" ct^-J 

i_3j_«2) 4_i^L>- 3j_aLii CjjJl^v ^^Jl i^jj3 *I^JI (_yJ3 jL«-!l I j-* j-A>" *-*Hi3 
pj_^j (.j*^! 4_tr»- Lr»-_^J 1 <bj i^aJI l*1]j ^1 4 j 1 n 1 i4_L>-L>-jJI 4jj uaJI 3j_ALli jsjj/Lj 
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09jjSJI n.iiiiS'1 tplir *I_hjJI ijjJLj 

.3-jjLJI j^LJI ^ cjLjLjJI <_>iu«-i L&i 

dJLLSj i ( _ t jj_U rj i*aJJ A 1 1 ii flu LaLaj i a I a •"■ (jij^SJl Jj i iiSl jyu jLcj 

2 I J J mj (j ii n i"i II «JJ^3 4_j£ J-4-1 lill jJj icLLa-mAljJI Jj^S 4j<ji}L! A J i nilu 

tj^paj^l ■»■ la i " 3j1^_jv «L>-j^ «_oj^j LajL^j .^laj^l ■*■ la i ■■ ^^jl ^J t^a-d «LaLj 
4jj1^j>j1 CjLcm mi 2f 1 ^j^* > 7t la i "'l 1 JLA (_>* ii<- * - t -L) *jj 'i o '"' J I ^ * mm SLIaj lIa^o 

^^.jLj jLc. f^jjs j-4j (j! * j k" , ,.~ V iiiLcl < 1S1VI ojui (jLa iSJjglaJI cjLvjU 

. I j .^.1 ualLaLi jLiJI I Jui CjLjj^>- ^3-23 Jj iQ^j_y£LII Jj i nSJ 

aj_2j ^I^JI (^ ji^vjJ,! Q3J^SL!I j_i i n^i ^Li jLc ^T dlli (_J^- '-r^LA^i 

^^3 L^j i U *~ seJj '(_K>J 2 I 7" " ' " (j-a £Qji_ljJ,I 4jjIj^>JI SJsLlaJI (j-o >j->- j^t^eJ 

IjJaJj r I lAaJI (^ (jlaj'i/l 3jlj-»- -JJjJ lilljij f-LajJ i(_£jj>JI i a^AJLlI (Ji-I-J 

xJL» La jl jJLa (j-u (3^-^ 0'3^ ^ 1 Liaae rt i _ 7 _A ^laj^l 7c_laj_u 3jl^>- «L>-jJ (J2 
(_ T J3 t " i "i mi"hj t L^_L« (J-uSjlJj La jl JuLaj jmi Mill d * mii (_^a ■*■ la i nJI I JL& (_ T i£. 
(_y»l Laj "I (jJI (_gjj3^>JI (^ Q^J^SDI J j i iiSl (_5-iLi jLc. 4 j i ii t 3-iuj (jlfli^l JaAll 
i L#J lial ^"^Vlj (^^j^l •»■ U , .. j^a 4 i nSt tXI 3jjIjj>JI CjLcL»jI/VI (j-° S^Ljj 

■ »jjUI1 LgJjj-a ^£. j^>JI *jlj^v 3-»-jJ pLijjl (jJI ^LlJLi (_gjj3 

CjIj_j_«3 CjjJl>- (jJI I La-i ■ nj LcLajjl 3jIjj>JI 3->-j^ fLflJj' LS-^ji "^ J^J 

J j i iiSl (_5-lLj jLc A j i ii l ^^3 S^U^JI jl ) o~r i ill (3^-Ij ij-a^l Jjl ( _ T 3 4jjijJila 

iS^3~ ' " -i5^>II ^'j^^l ct 3 a \j U , ^ 1 1 SjLj^JI ( j^ S^soLJI j^>J! (_y3 ^^j^SLII 

3ii-3>UI ti>»JI <_2>LiJI oLLlL 3jIj^- 2^-J-i pLfljjl (_2.il Jj>laJI ^jJ.1 ^yk: 

. J^cpfcla (JS mi i (^^j^LI 
(6 AJSj J->->a) ljJ>23 1970 aLc S.iSl^a'^l ^>L«il 3-Laj^L?l C^:lil JlSj 
Cj^Lj jl _j-CL>-jJ jl jJLaj ^^11 Sjlj^*- 'L»-jJ ^"-^>J o' f^J-*il (j-° 'LjLj JljLCJ 
. 2050 aLc ^cJ i^l iajLoJI (j>ill ' gjuajuA fjJs CjLvjJ 
jl(j ir^il ^l lS-^?;!^-" (JSlijJI I JL^J^sJI 3jlj->- '^-J^ pLij' L)' J-^>iil (j- ^ 
ij^jtlaj^Lj (^^-i^-L^JIj [jjj] o i nil ^ .U^tl ^ la *" ^^^ll J^^L>J1 ' - ' ' 2 ■ la ^j-* 0~?" 
^^Jl t_g^j j i ii LajJ (j-^^xl' ij'".' Ct 3 JLjl^JI -"i^l /jJajtXI Jai^JI j' J '^ ilj 
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jiaal\ 6J&JUUU0 ijJLUI 

(j_o j_u£ (j}lj_c.! (_5-^J " - tj J^ 56 -^' (_2-^ **-^ r ' " L?j" ' " a p'-^-'j' 

(_yjJlj iO^JjLjlaj (D. D. Jones) (((JjlJ^j.)) L$j aLJS (_ylll CjL-uIjJiII Lixlaj 

,_p=LiitiJVI di!i (jla (5 ,<sJaj j-»->o) 1986 *Lc (Nature) 3_be-o ^ L&j-ij 

j hi c (jjjjLuJI (jjJLl! 3_jIJlJ ( _ t ^ ' La >. j I (_gjJ! J^Jl ^j'j^*" Ct^ LJijLfliaJI 

diij LaL^j aTigj'il jls (Little Ice "j j • i-a-ll cS^^-k^' j ir^nILn) (_, n <n (_gjjlj 

(j_o ^^-iLjJI I tu^a-ll I (J^ii- CjI JLi (_yjJl (j^J^£Jl Jj i nSl (_yiu jLc. (_gt 3ju_)-I' 

(_j-iLj jLc 4 j i ii t ^^3 Sju^JI (j-o «L>oLlII 3j!j^>JI (jl (JjJl2IUj o^^' ■ v*'l 

j-j-j-£ (j-° <L»»jL1jI 3^>J! ''jLk*' '^J- 5 lt^ -i"*il (*l taSjVI j»J^- ' alo- (_£jIjjj 
.(7 joJSj *-»-j-a) i_^>JI (_,-3 CjJij>o (_ t jJ! *LL*-LiLiJl CjIj-liuJI (j-o 

aLc ^1 1880 aIc (j a o ' II ,_,'" (jl aj Jl ,j a jj S JN a. jla&jJI -- La i •■ ^j" i •■ aj 
L»S iCjLilseJLa (JSL«I/ (_ 7 1^. 4 nh-^J.1 CjLuLLaJI C^jtibjj i(8 jaJSj j<-3.j_a) i I 980 

.(3 JSLi)<> 

■»■ la i ■■ m£^"< i n a iJ ^ «LpeJjjG Sjuj (-LJLlA (jl (J- ^ lI j c- U , 1 (jJjLjfc (j_« 7" ' ^**'J^ 

1940 *L: ^1 1880 *lc <j^ ojlol\ ^ _^>JI 3j!j^- 4jvjJ f-Lijjl j-« >=tJ1 

«L^-jJ ( _ T ^ (_, j i n t (^^Liie-i! dJJi Jljlj CjJL>- Jl^ 4JI iJa3.^1 1 1 (j-aj . LjJ^-Sj 
jJla dili x_aj ' Wi>^ I960 aLc ^yJI 1940 aLc (j^ S^iaJl ^ ^j>JI SjIjj>- 
Aj'.Atl a'jjt, J^Li. ^^cjjjilll pLajjVI (^ J-^tjJI 7" ta i •■ j o"u nl 
/ylc i'l Mill (j-o V^LLi /j ajj Jl3 TcjQill aJJb Jla (jl »l oUII (_>-ajtJ ^j^J 
x-ta-m !_gj "una pLfljjIj J^>JI ^j'j^*" "^J- 5 P"-^j' O'V Sj-^^j- ^^^-C -i>>-J 
t^ n o i"i II lLsi i ii I (J-ILa ' ^ j * j i La m^j->-i (J-«1^^ i-ilLufc ^ji ^j-* ^-J X^ 0'" r »' ' 

.mJj^-Lj jl OJJ i ^' - ' 4^^L«JI eJJt (_;£ (Ji-jLjj 
3j!j_La_Lia_a 3juj liJLui (jl CjLjIjjJI eJJt Ji (j^ (j^aiiej i ■■ I (jl LLjSLxjj 

3^-J^ S^Ljj (_y3 L*U!i C-<-LLuTuj 4_3^>J1 fj^ (j^J^SUI Jj I II^I (_5-Jlj jl-C. 2 I I Ml (_y3 

(^^-S j J La >■ J (j-tj^ o I a ^-31 4J (j^S_J jj9j iTc-iiDlj (J S mi 1 ^laj 2l ^>- 3jl^>- 
pLajjIj jj4-Oa2l I JljlLj. jl j uajl L*U!i (j^ ?tjjj Ji^j t3_o^L2JI SJjiaJI CjIj'i i nil 



28 



OfcjXN 



I (jillr pI9«JI tjjJLj 




,J^L>. j_3 j_*_Jl ■*■ La i ■■ (CaHLm^a f-Lajjl a (_>^j 21 jjv 3jIjj>- 4j*-jJ f-Lojjl (J*- 1 4^^L«Jl (J^-p CjLujbXq 
(_,£ 4jjcjj_LJ 3jLjj <_*JIJj* <jl Jajv^Lj .(8 ajSj *_^.j_*) t 1980 aLc ^ I 880 aLc jJ-c^jLajJI tjjsu^ 
?e_Ia-i_u ^CaILi-ii-Q j_3 djUjJl Cjj_4j_i_uI jJL3 cdJll f-^Q 'J-?^' ^j'j-^*" '^"J- 1 *-*H>^ j^e_JI ?e_La-i_u (CaS-m^a 

S^aAII alxjt> tjr 3 Lt-L^gj j-?JI oj\j^~ c ^>-j-3 (j-aLaieJl <*^o (1960-1940) SjJLaJ ^^2 j- 5 ^' 
Ju9j t/y*-ijJaj| (jjljlJU J^LvVl ^1 j^-ijj J-^JJ J^ nij ^e_J1 ■»■ La ■■■ ^j" i u a 



29 



\ ^tlt <\y*\ £t^t 5 



(_^ <Jj_j^_j^Jt CjLjSj-o (j-o La A 1 1 ii i ( _ T ie ijj^ldl 
(j-a 4-1 La JtjjiiGj .ijJS^JI I Jui (JL^l ' Jl -' £ - w 3 ' M-^5^ 

.(jaj^SJl Jj i nSl jjju jLc, La. I i a a » I a^J I 

CjljJLjJI (_)Ail J (^^^jj-'ll ilU J) I «Ti C7-d' ' " ' C * ' a ' I 

Oi oL o Ju l aJJb ^jfcLoiJj ijjjjL^e-ul Jk_uJj-o 4_aL>- (j-* 
jLc. (J^dal /»^ 'LuLjLiLaJI j >l <^1 1 jJuj i Up uua 

Jliioj nj-i£!j-dl Jio tl^JI (_y3 cjj^jSdl jj i n'Ci (_tJIj 

,j_a ji T p-^JI (jl^j_dl jjfcj i(Etna) kLdJj) {j\£jj lilli 
jLc. (j_o aLc J^ (jJdaJ (_£ JJI LiJJJI (_y3 pJ-JI I JlA 



SI 






jiaal\ 6J&JUUU0 ijJLUI 

,- 1 1 U -» ^ (J^>-J 'O^' 3-5^ *'>$J1 Cj^Jj j-i*a\lc J-Laj-I (j-a Jl*j ^^3 dl! jjj 

( . j i ill (_,-lJI 3 ' 'i ,;\>i1 j-c3Ll«J! jl>-I Cjj^jSjI jj i nSi j^ju jLc jjZUjj 

?I^JI (j^sr i mS L) «LcoL>JI <_2j|jJaJI (_)-a*J cl^o jLiJI Ijtjfc Jlxjjj . JjjJI (j-a 
I J_A <_!j JlJ Lajuj-Cj nZj-ij-i£J\ JLujiSI tilJLi jojj/U i_2jju js>- I IjLc. Ldajua 
p i nLi i_2jjij LjjJs Liia-a-a. ^ La » j r lj j tl ^^ .i^vjll ^Ltl jUtj ^^3 jLiJI 

. LlLuJJ-aSJI ^j'^ o^ 
(3^3-5 iil ij «LLui (_yi^ *Li^ Lal»-a /. 1 jja sl^JI (_y3 ^j^ aw>JI I JJt j i"i"i Mj 
jLLiA^I oLlo *_a ( _ > I=j2l •» La i " (_,i^- lilli Jiaj lL^sI i n"j (<s3 iJjjjiJ^jVI A j 1S1J 

iCjlj-i^e-jJlj jLjJal (JiLo 'LuLLI (_gjL>J,l cjjLj i3j^lll cj^La > JljL>JI *-aj 

sLpJI CjLuISJI • a-Ljca 5 LiaeJ i i aaja iz-jtoxLaJl (jjljjJL (J^L>- VI ^1 (.g-ijjj 

.(jLuijVI I jj'a Laj 

cjjJl^v ^^.a ^Ij^JI /_^ c^j^_^SL!I jj i nSi jyu jLc 4 1 1 ii t 3-iLj ' . ' " <>™j 

jJj-3 (_yJLi- J-!l L-iL-JaJlj jUJI I jui i La b -»_' LaJ^ (j^L«J,l ijtj-o 3_cj_u ^If 

SLsj ^1 i^jiJj jJsj njjJl! aJ^Jt (jK iii I 3JLIL Ijlj-Usl c-uj nj 4JLe jjiXI 

/. i uAIojI JL^J>J1 j^pal^-aLl ^^gia ^ >l * - — * t, 1 
<_alHJe-o ( _ T 3 j I uai\ 0jl\j njLvujVI 4JEJ-3 cr^- j>-*^l I JUfc 5jiJ La -- 1 IjJijj 
^ j i n t I Jj" JJlxj 4j-oL>- CjL«j^_iIiJ JjjJI (_paJtJ (^j-"I J-^3 i«lLlJ! jj^Li^ 
(^1 CjjjUl ^^Jl ja^tAII (j-o JijJ9^JI plj-il i ajj ^- ^ ^^3 Ljj ^-j o i ii 1,1 Cjj^jSD! 
,c-l U^.l (jjj i '-^-°3i '** t^LiJ/Jxll j' *JI \j~tb 4j i .. »^j>>_iAA»~t tiJJij i(j\J^jL>JI 

Lai 0" i»l ,_,"!" J_i 1 nL^^/l oJLA (^jSj /ola (j^vj^pjjl JLuj/L^'i/ 2 j i nilL Lai 

(j^JVJ^pjJI jLc jLsol Ju£L (j\S>-JijIu]\ JlJjjiI£| (jjSLijJ .<_<J^J3 Jl^£. (_j^>- '_>f^ 

i(NO) dJLpjJI J j in^l Lg-a-A? JLSLil SjLC: ^^ J^J-JJ ^^jij 'L^? u&l\i 

.(N0 2 ) (j^J^pjJI Jjlll^l (^JljJ 

5-Jj lia-jJI CjLjSjJ,! (j-a 3j_l«j^5 4 j 1 11 1 (_yi^. JlJ^^i! p'j->l ' /If I (_gJJJeJiJ 
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uljjAJI Vj mS'l (jilju fljHjJI lijJU 

i JijU-ulS^I ojui (_>^*j ??^-y ^^^ LuaJI CjI MiiU (j-o L&j_lCJ i^J-ill CjLLue-a (^ 

)Z rt i tilt *.<J!i-« jJJi^Iiajl Cjl^-LaJLa ^j^* > (3l>- > *! (I) - * "-^^P - ^ Jj i uSl ^jjSIL) LiS 

. Cj Ll>- LSJ I j Ciljl j i nil Cjl£jj»-a ( _ T 3 (j\JjjL>Jlj 

(^jj^Lj ( _ 3 -3 Cj_^_j£LII Jj i nSI jjju jLc. «_o (j^jvji^iill jtjjj/lsi ijjj" i"i*tj 
i«UI (^ (jLjjlII 2 l^i n (j^j^pjJI JljUj,^! (j 1 ^ dllij t a j (^i o --J1 jLL^I 

^j^ o >■ ^_A Ljj-S I L^a o ax ^ Lajtgj ^>^l ^_^ ^ i mi i 1 1 sU.1 jLkii r-^li^j ^_^-Aj 

.liLpiJI 
LujJI '"" ajlaJI f_^ < La 2 a j uaje u ^I^^JI Cj^Jj (jl (JjjLJI jj-o j-ui J n~ r jij 
I jufe (j-SLIj t^sj^\ -" La i •■ I 2 £ , ^M 1 1 ,-.l ajlaJI ( _ t j*9 i(_£_^>JI i_a^LiJI (j-o 
Jl^j-^jj i2_£j^>JI 2jjI^ CjIjUJI (j-o ' t-^l-- «I^JLs i^^JLiiv jj£. (jlal^H^VI 
r-ljJLol ^1 i^JiJj (j^-II 2 ta jl J llj 3j^C:L-aJI v^jljLuJI <j-o j_u£ -tli-b (^ 

.«Lujla JjJl>- ( _ t 3 sl^JI '"'■ aula 
(_j-J-tl *I^JI CjLLj£. ( _ t 3 7-Lii!l c_i^i>- (_>Aju -i>>-J (j-° tilli (_y^ (J^-" 1 ^ 
JljVj .(_gj^>JI i_3^L«Jl! LjJjJI '"'■ ajJaJl jj-oj idJL&LJu CjLcLjjjl (j-o Cjjii-i 

dJLLj ^^Jl i_jj_ij>JI aj-& i". I o ->■ jJs Sjl£.I LaJI «!j-$J! oljLu ijjSj o' tj-* 

i (j\-^-jljJljJ\ Jl_uj/1£2 ^ i i ii it u l*D ji j I mi'iVI I Jui (Jilo CjJjcjj '"«! S-iJaJI 
j^>J| . - < I ^ , U ^3 3j^>-jJ,l OjUJ^' ' d " . Ct^! J^-^"^^! oJ^Jk (J-i-^j Lajii£.j 
4_uV I 4-LJe i ■ . A * . T 1 jjj^S 4j(ji2l (JjI^C. (j-° O^jV 7" '" cj-o^* C7-^'j ' LJj«j1 
liiS-dJ ^1 (_g^Jjj i cLUxLaJ I aJ^l sj '^tl jj^ lj_ui CjJij>o L^JLa t(j no i"ill (j-o 
sLS-cJa ^^^ «!j-$J! Cjj_Lj j3~\ (j^- p LSLlJ Lojii^. till j ^S j ^^jLujiJ 'DjOj^ ' 

(Jji jLc. J-Aj isl^JI CjjJj ( _ t 3 iLJj" i"i" (_ T lII CjIjUlII (j^ i±Ju p-jj ijJLijij 

i jij^jJJ 2JLaLS_!l j-j-c. Sj i .I ^1 2ja_LiJ jUJI I jut Q^SJbj .q^j^SLII jj . <S\ 

(J^j jLill I J-A 3 J ' 'i I (jl (j-o (<s^.j-II (_3^.J .Cjljn i nil CjlSj^t^ ( _ T 3 I . ^» j . ^» -^ 
jjH»jj iSJijaJoJI <Gj o i ni ' a ' «ajJ *=Lj T VI Q^j^SLII Jj i nSI jyu d-umj (jx. Ij-jj^ 
(Ji2j LiL^o l-^J- aJlII ^<-« Qi^i 34^ ijjLuuVI 4j*j-3 (j-^ t^jljLill J Laj-I (j-o 
( i j i ii JJ 1 S'a ^LJS «CLui^ JJ>J LaJii£.J . (j\j- i n^VI ,jij (^ AjJI S^LflS (j-o 
Jji^ ^ jL«JI IjukJi-jGj dilj^iSla^JI liijL=ej5 2jj^jJI 2^^! .iLt in'il ^ 
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' La i "j j_S f-iij ct-'J' *Lp"^l L)J '^ ' "J llh?'-*-" sVjji 

. (jjiil ojui 

JaJl^Ija i(j-LJ^ULi l^JK 1 n .JJi£. jJl2j (jjJI 3j_u£L!I 

)«_A3jJij i^j^jll (j_« 'LHjj^S '*-«-2j (_3-3 tjK 1 nil I J^" 

JjLj/j L^j /o^vji^jj isl 1 nil (jlj£. ^1 ^^-tLjJLI L^ls 

oJlj* (j-S £j\ 1 11 |VI (j'C 1 11 (ji J_Lo ^ 3 j 3 >. I J-J JLJS 

l_j| . ,>, 1 In 3j_Al_13 ja-J-uLj I_2jJLJ 3JlJ^_3 3j_<kLLb 

1 _ya_»_i ( _ r ^ l_Aj^v ( _ 3 -3 I 31a a (_5-2-u (_g JJI (i^Li-jJI 

.aLjI Sjm 3jI jjLp-^l 
3_i_u^vVl i2jU1!I ^ ^yJii-jJI t_jLuiaJI i-ajjjj 
(smoke) u ~ <\ K <j-a 2 ii" mi a 2 <iK u^j (smog) ,<u-ul-> 
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jAll (Fog) J «((jLi.jJ!» 



4-La-LjJ I » iLi^aJLl (ji-l JlA (j-a fl JlcI .^."11 CjljLiJI (jl J ii" < 1, 1 (j-o (j^ "^J 
s!j-& Cj^Ij ( _ t 3 ( _ t 2 t lSj>JI i _u i nil ( _ T ji oLajj (jL>--i (j-o L$J (jlju ^J i(jjJLu 
j_A ^Ij-^JI (_^fl Jj^vjJ.1 *LII jLitj_i (jL>.jJI IjLA Ja>Lo.| (jT_J <(jJ-U "'J- A 
LgJJI (^jLi-jJI L-jLj-LaJI q in U Vi>*-" J^jiiJI I JL* (jJJ^J (jr3 i, mi nil 

. (jLj^-VI (j-o J-JJ^ (_y^ (jjUji-V I ' .'.' ' "J 
iSj_uSJI (jjJ.1 jj'-*.' (jl ' la a» J 1 (jl lJlJL ^ ^i^ 3 ' ^~"* '"*-* j o"i i nj (<sJj 

.(jl_L>-2l ^_)^» ' [^ ^^jli-jJI L-i Lu^aJ I L&J^- (_5-3 j i" "i i_tj 
i^uS^-oVI Sji^till CjuVjJLj (jjijjjsoi (j-ujJ 4JjJla (JJlU oJufc 4XLol (j-oj 
4_j£.Lu-3 CjI Miia jl CjL«ju>o I Jj** Jl>-j3 V 4_bjJ,l oJui (jl £yl joi.jJI (_,U^ 
VI i Lgjl mi io (_y3 (Jj^pjJI i-^JJ jl ij&^e-ill -ij^J (j-« JjiflJI VI (JiJ->^ Vj iJ^J3 
.(^Li-jJI ' -I I ■ i a 1 1 IJl^J Ll^ijjij (JJlI! j(ji"il (j-o CjjI£ L$j| 
» ' I i a 1 1 (ji-lj^o (jjl i^l ,^."11 (jLxjJI (jl (_yJI *> <LuL>JI eJ-tb ' " ' 3 ." J^J 
(j_a tLJIj i(_j_iL>-jJI i—jLj-iaJI I JUfc (JjjSj ( _ T 3 (- <LuL>JI c-u-mJI _j-& il^-i f -' 

.dili ^-l£. (_£_>i-l C-il J I II V (jJii! »»■ (_yS i—iLlusJI I jui I MlM (jl (jSU-ll 

(jj£jb (jjJ,! ^>- (_y3 j^IaJ (_£J-!I (_yJLi-jJI <—il uMl (jl Jjlj Li-l3 (jrUJ J>-3j 

4_oL«JI (Jii!! (JjL-ujj cjIjIj i nt I cjI£jj»^ (_y3 .jjJs^JI (j}I^L>-l «l»_uj L-uL-ul 

Vj n-SjJ'i/l CjIj 'hi Lfc^ljLC? jJl2j (_,jJ!j nj^' aJ-& CjLSjJa i_jjj>o (_ 7 i!l 

. IjL^J jl ^LJ l^lji ii » la S o 

cjIjI j i ii II cjLij^tA /_S jVjjjJI jl ((jj^_LiII) (j\JjijL>JI (Jl^^^-l j^.j 
(_,_jlj (_yjkj 3-iSI 3 -II L^j>ol^J (_,JI ^j^^il 3Jj£UI 2jj ,^.ll o LIj^jsJ I j i h^LlS 

.dUI jLkjj (j_jj^SL!l ji^u^l 

LaLi l^ljiv! (Jj£Lj V ^yia-l jJI jljj^VI i2jVT ^ Jj^^JI Jl^ps-I (jSUj 

j j in<? ^yJLj jLL (j_o (j>SLlj (jjill ajUJI cjIjLc (jla diljjj i^ljjJ! ^^ 

CjLIj^jsJI (^ajj (j-o ^JjIs «LuiSLi 3jLc 5j ASejuajt (jjSij «Lt,l jLjcJj (j^j^SLII 

jLc. (jj» jjii^ jJlS ^yJI ^taL^VLi iSjjLj Sj m<l JujiSIjj *1 ^pJI 4jji>hII 

.(j-L>.J^lIlJ1 JlJj.uISI (^aJUJ (j^J^SJI Jj I nS I (Jjl 

CjIjIj i nil (j^a i_2^JVI '"'lj 1S1C (jx aLjiJI (_gjL«JI ila-iljjl I JUfc ,JS j I k Uj 
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. JLvl d k -a- 1 j (jl (JJ-5J 
(j-o 4_uVI ^ -oe i tujijJI J}_^3 3juji>U (_£jL»JI ' La j I ■•- II I JJt u^sjjCu LoJlJLcj 
( _ t Hjv iQjLjLila i_2j_*J V i_jJ^C (^Lui-p (_J£.LflJ «GujSLo (j^_l CjJjcj t(j no i"i!1 

. JjJlxTlII <t>.j ^jic (jVI 
(_gjjl (_j-iL»-jJI <_i LuiaJ I (JjSLj (_ySj i^aJI ^^jLlojSJI (J^LlLII I Jui (j-o 7?3_cjj 
4-j_iiu-c2l (jL2H>-l ' /j i "_ij iLoLxj 4_bjJ,l ^>- i ajjja i^l^JI (^ I 2jj a /, 2 jj 
I (_>^Jtj ( _ T 3 JjLLLi-VI (j-lj lS-^J^ ^J 'Jl< ' "II Jrf'i} '05;!-*-" ^^i3 i4_iiiL>JU 

.(jLo-V 
iSuljiil Juil (_yjL>-jJI '.*'.' L^aJI I JUfc (j-o CxJlC (_ t jJI (jjJ.1 (j-a j-ui i-L! LlA J 
' -1 1 ■ i a 1 1 I Jui jjjl-^ L$J jjSLb (jl£ jJia hjJlII oJui (j-° Sj^-lj (jJ^i-1 '*-y' Ju0 J 

. ji- 2 <j^>- (j-a (_yjL>-Jjl 
I Jl^j CjjJjil LiajjiJ (jjJ,l ^i (j-o (Mexico City) dJL-uiSLU 3_b JLo jjjjuj 
oJlj* «Ij_& /_Ji (jj-j^SLII J j i n Si (Jji jLc. 4 i i n t (Jj-ajj i^^jli-jJI ' -il ■ JaJI 
IJlj* (j_a o.}j_».j_i yj o i ii 1,1 JljsJI (_yi^- !_>J^" ^i>^ «L<JlC JjJL>- (_jJI «UjJlU 

.*!_$$] I ,jja jlill 

«1_ljJ_oj iiiJj^jj-Lj «1_ljJl^ :(Jio Cj^Lt*3 IjJ, I (JjLj/^JJ njK I nlu «L<^>-JljJ,lj 
L$j| il-uj^ Jl^. (_yJI tj-kj (ji^ (_r-^' ' Lul >iuil O 1 ^ Ct-^J ' *-*-*>i c 'J S>jfcL2j| 
i kJaJI (j_a j-.iTL.t3 l_ii?lj^v| (jlj i*lj-$JI CjjJj j 'I '^ a (j£, Jj>_JI (_p SJljjlj 
.(iloJI !Jl$j 3jL^3>U 3-cbjji-a ,jVI Ccscj-iof njjj.1 flja-l 
CjljLJLl Ljj_La Lijljji Tcjj-al (_ylll LlIIj-ujilj ^^JLuji «UjJLo dJJj (jLLoj 

i_jj^>o (_ T 3-II cjIjI _i i nil i_aVT diLSj^tA ^i jj^jJI Jj> > ' (j-o 4j>oLlII ajUJI 

,aL«JI jlj-o u\£. ^Luj J^ L^JLSjia 
CjljuiJI (jAjljj 4ia^ii>.l JlJIc Ij_uS ^Li-jJI ' -jLnJaJI I Jui Sj^Lii. jl jjjj 

jl i(j -L ^?-JJ^ t J (3 II Jl t!-^L>-^ J' "— *ih^-" *•*.! ' "^' Lj- 1 ^ : J^-° l£> : *"'^' 3-aLtuJI 

. (j^->- Jl^p-i-l I JLu_uLii ^j^* > 
CjIjiji nil ajLc (j^ ^ aUaJLl I CjljuiJI (jl (_yJI «QjJi^J! cljLul .^^-Vl j_uijj 
60 j^j (^1 J Laj (_,-Aj '(jJtil *'J-* ^J_»JJ (_3-2 t>^HJ^' (J-°' JL " C3-* ^*"* , l-"J|j 
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IjL^jj ^1_l! L^jLSjJa i_j^>o (_jjJI CjIjIj i nil (j-o <_3oJVI CiLLa (j-« I jj a '-^J 

.aLc jJSwtuJ 4_u_Jl Cj^Jj jj-al^^. fjt>] tj-«J 

Sju^Jj i l _ 7 j-£&j)Z\ 'LojSj f-3jj 43 1 aj^a (jy i nVil iCjIjI ji nil ol^jta /yi I -5a^j 

. CjISjjsJ, 1 ojufc ScLii 

o jui *uil (j-o 3Jl»-Ij (Lead tetraethyl) n^^L^jJI JjjI f-^'j" S^Lo jjIajj 

.(jIojJlII I JLgJ "^Ut'iuil L*_m£Ij jljXI 

(_,1-^1 jJl 3'^P 3 -^' CjVT (^ (j-aL^sjJI (_,!£. (_gji>J,l .JjJS^JI jJ^H^ Lajiicj 

j i hCqjj i«U! jUejj (j^j^LII jjiM^l^yJij^jJI .aLuIi^^ji^nll jijSjJI j i iiCljj 

iii iijJlj ■ j* a l*LI jjj J. laSJI (Jj-23 V Sj^aL*. SjLo (^^Lt-ajJI Jj i nSij 
I JLA JLuO^J ^ jIj^LjV! jucj iLdjj&*U 3_lLvIjJ| (jljjLsJ! ^Jjl -^;; 
Leaded) «(_)^a •— j 1 1 (j^JjjL>J!» /n i nLj i_2j_*_j (_gj_ll <jiJjijL>J! (j_a pj-J-II 
^ La * " " (_j-i>- 'l£>^' ^-V *>° (_>^L»^5jJI j j i iiSI» i mi ii^p -^-^>i i(Gasoline 
i_lJjj>J,! i . ..*" 2 j iSia> SjuaLv 2 ajlaj j aafl 2jL^J (^ 2_lL>-I jJI t_djj>J,l (jIjJl>- 

. (JjjJiil 7cJ Lea ^^^C- 4jj>j>o j 

iii nljij (j-o (j<i LjcJLil I g~( o g a QaS3 'O^-'Jlj'^? 1 ^' (j-° Pj""' '"*-* L?-'! l£>**' 
4^JL?^ J^3 ' " * ' ^J * lO~*"' 5.}La ^jl\ ^£>\-l£ijj\ Jj i nS t (Jj^tlij ^-ou-ojj1 

.a^UJ I CjljLc. «_a 

Jlj_«Jj_J)) i iSj-c (JILa ^_Ll>-^jLa i o^j-a 5^_l>- 2l 3^0,1 oJJb ^JLqSLj La SjLCJ 

*Lij| (J-lJj j Lj>J I ^^^ Jij^vjJ.1 i _yz\-uajl\ «_a 3jU,l ojui (j£.LiUj niij-dLual 
j<j_<-uLj i_2j_«JJ SJlJJl^v 3^1_a (_j.II t_ljjjj,2l IjL^J (_>-3 Lca_>J I (J^eilJ i«Ls!^l>-! 
a^L*J1 CjljLc x_a ^ Ij j i " i r-jj^tj 5j_jLLaHa 3^La (_3-Aj i « ^y=> \j^sj1 \ jL_Laj^_J)) 
£Lj_L>-ljJI (jIjJljsJI (_ t 1^- (_y=L^5jJI Jj i nSI i mi ii^j dlljj jiJILajj) i4_l>-LluJI 
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(j a i —j 1 1 (j-djjL>JI ^1 ' " i aj i a 1 (jjJI 3jU,I oJui (jl dJJi (jja. LJ (J^jjjj 

JLts JSLjiuj <"< jj i m~ I j iSi Ij iCj1^jj>J,I cj^Ij *_Lo ^^a JL»a J'C uu <"< » itL-u jus 

(jlS t nj (jjJJ ^jlSLi-u jj-a (j^-^ 3 '^' Jj^^- 1-0 (jr^ * '■"t^r ^l-^H LIA-Jj tCjljlj i nil 

.L^j 2U_,-tl jLHI 

jljj^^l ^1 (_jjiio Laj^ Js>-\ (j La flj jsJj i/<sJL«JI (JjJ (j-o J-JJJ (_5-3 (_>^>Li-ojJI 

(j_o pj-i-ll I Jlj* a\ JlJ-"i i ul fljj La a» ^1 L<JJ^»- (JjjJl (j-« J-J-" 4jJj JlSj 
I Jlj^ (_^ cl^j^vi (_yJ-II CJj^e-j-ll i-^-<-iJ <j' ^^ i-iiljj i (j a i Q) 1 1 <j-dj|jL>JI 
I Jl>- LSj^J I alii a sl^J! *-o Qi^ SjjLLajJtl i _yz\-i*ajl\ Jl-loj|^_i 3jLo jl (jLiSiJI 

4 j mijj tdiljlj i nil .oLc (j-o L^>-j^>- ji^a-*j i(Aerosol) (((Jj^-uj^jjId pjj (j-o 
(_^ j '""' 'j J-&3 iSijjla Sjuo ^I^^JI (_y3 Lou /- 2 jj (jUU I J-A (jl (J^-j3 Ji^j 

(j_o J 1 1 n"nj k-j^jj^Ij JlSIjJJI (j-° (jSI iiiUj i_jjlSHI ^1 (Ji-Jjj 4_bjJ,l _^>- 

i— <-riLU ^p-ll (_y3 aIjj»-j^£Llo 50-10 ^^Jlj^v ^^Jl njliljlj i ntLi I jaj La j<ij>-Ji3j 
jJjJ J^J . aIj^>J! (j-a *j^J- 03r!-'- a (3-° '*j-^ lSJ"-^ ^^J-^-J^- ^i -Uj (jilj^JI (j-o 
j_La 2jo i h pLijjV I j Laj (^SLIj ijJ>j-aJI ^i 3_uiljia 3Jjij Jj^ 2 j i ii ill ojui 
aI i ii-vj SjJi^j i«LpJI CjUjoLII S-a^Luj «Laj^5 /j 3 j j La -- 1 1 0>JIJ (^^LcajJI 
Si J La a« j ■" »~ 3j_L«j^aJI tLumJul ojut ^Ls ijJLill I Jui jupjH c?-^ tliLijlSLII oJui 
jl J_a (_, I r a^j (_p L^J Q^jIojjuj (jjJ,l (jlS, i u (jij L^aj i<t»- ij-^jj Ji^»- (_,J| 

. f L*JI 

3_LaV1 j^j-cj 3_lj2jjJ1 (j-ULUI j^ La jj>. ^l J2j (jl£" tjlj tjl£L* J^ ^ 
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■ o^-JL, 

(__^aLi-3jJLi *l_o^JI Cj^Jj ( _ t 3 liJj ~ i" i"t (_yjJI gUJU-iJaJl JjL^all ^j'-*.' liJLuij 
jLajJI oLLa^jLLajj jJxJjj i2_j^ill ( _ T 3 S^jjJt! 2j^jiill (_La(4£.j i(j^£ljjJ! *.(_p-a 

3 j i .1 't (_^a 3-5Lj>JI O^J '(10 j 9 as-3j ^Ll^-jJ,!) i^LjJIj (jjiaAJI jjjQj 

«(jjj_u^ju» ^JlajI l^j au9 (_ 7 ^j> Cjoj^-JI a^t_uj aJLuL>Jl 0JL& ^1\ (J_cidjIlI1 ^a_> 

So^tlM cjLjVjJLj Lu^L^Lj (jjj-^JjjSill! Lujj^jJI^ Jl^jla (jjj (C. Patterson) 

.(13 '.12 ; II ^j £>.!>«) 

i_2n.aj (JlLc-i Joi-b^v (jl jl^lcLi dJJia i«_uai>JI cLj-iIaJij I SjLaJI Jlj1»- (jj^J 
SjLSJI (_p-«j Lo-i-Lj iJjLa tjr c\-J-L& JoLJuj 4j£ jJJJ lS 1 -^' l?-" a mi 1 1 3^£L1I 
Cjual iVrll <_*lci (j^. JJt-JI (JS Juj<-JI ^jjjsjl S^SLJI i_tLLaj «_ujjj>jl cLuIa^jl 
L$-La (_p (jjj f - ^ t-alaJLa (_p (jjl JljL>JI (j-a CjLLja^ Cjjii-i JuSa . «_ul_cuj2l 
(J-lL>o jojj i ^ a u he a 'Llajl (_p-a-i a o I" Ae_a ^L^tcl (j-a tillja i Lalj^jljS 25 ^=-1 

.(II jo^j «-».j-a) cjljJ^ (j-o L^j La i.inii <ji_L»jJ SJjjLa 2Jbj_i cj1_Ll«JI oju* 
3j_Lji (JLft^J (j-a ?~^j-"i i nil jojjiill JljI^JI (jl (JjJLitll! j>jufc <-^yj J^j 

A_aJ-LajJVI jl^ 4 j i ii t (jSLlj ^*^Uil I LilS /^ (_>^> Loaj-! I (j-a auni (_j^ LSj-^i 
iij-a 2_j|_a 3^e_b (^^aLcajJI a 1 1 a I (_ylc J^>J <JJ-iLS JljLsJI I Jufc /_^ 3.3^>-jJll 
I jufc (^ S^^vjII ,_^oLi-3jJI jla (j^ SlaxiIaJI 2 j i n ill aJJb (jl ^jlr Jjj La-a 
.^£jJI cLajLu a-ULjLilaJI Sj^juJI diVA ag (j-a lIc^Tli joJAill JoJL->JI 
jojJl^JI J j I ->JI j^.3 ( _ > ^>LcojJI a j i ii t (jl CjLjiLLill aJJb (j-a (JI-jJ J^J 
J£ ^ ^^L^sjJI (jjj aIj^j- 10" X ,4 _ajej C^jL^ 2_u^JL>JI aUxtaAll Sjliill 
JO"' 2 X 0,9_aoJI 1940 aLc ^ 2-LaUI ojui <-..;<- I. V. p~. t JLLL>JI £ys aIj^v 

3jL2JI JljLv ^^3 ^yaL^sjJI 2 1 1 n't <Jiijlj diljjj 1 10" x 2 ^l LJLv <jiij!j (oj 

(jl (_gl i( I 5 '. 14 /oJ3j it^-j^) (4 (JSLli) iCjIj^ (j ii tv J^c-b «Luo-ij>JI eLuJaSJI 
(_La!jjLll ajLjUi (jLS ^ S La ' 1 1 j>Jufc Jtji>- (_^ J^>-jJ,l ( _^>Lg3jJI a j i ii t (j-a '/.25 
(jl i ii tVI Jal mi t (_jJI f-^-j^; u^sVjusjM ljui (j^a '/.80 Jo-»-J '-<-^h 1 '^_*_^ 
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i 

?. 2 



i i 



4-uji^JI 4gJa2]| iakill 



11000 



6000 



1000 / / 1900 



1940 



1980 



(4)JS^ 
.(15 :l4p. > .) 1980^ jljU p*-/p* I0" 12 x 2 ^1 ^>A2i\ jJl^J 



Jo I illll cLnilaj Lo^JLo^yiil JjaJjU^LujI^A i I960 j»L. <_,£ 1 0" 12 X 230 
'(_3-ll o iSJI 'Lj-cisj'ifl S^SJI L-d-LaJ ( _ T 3 (_^aLcaj (j-o Cjljl j i nil A.3LCJ j-X-LLuaJI 

.(5 jSLi)(l5'.l4'.ll ^j^j-°) 
j-j.Lv (_yi j^>.jJ,I (_^oL^5jJI 3tA>^ (j-° '•' ol Jj-2-I' u^-*i3 



ili' 



JoL 



*Lv j_^pj| I jjt <j_a / 99 (jfj ijL=tJI oLj-o jl i^j^tlll J-o!^ jl i^yJl^j-JI 

j <^»tl Ij^ j_^ (^LjijVI JoLiiill 4j*_uj 
(j-o I o i» j (E. Wolff and D. Peel) "J^j t_!Ijj» <j-o J£ t5jJL»- tj-^ J^j 
( _ T 3 (^^LgojJI 4 j i n i (ju ^^jjjjsjl ' _* La 2 1 1 J 4_oLLsj^jJI CjLaj^l dJaje-o »l olr 

^JJ .-..^A^M jLa 1 984 j 1 983 ^-oLc J}U. JLLJ-b>^ ^^Jki J^aLalU juL>JI 

j_i^3 (^ (^IsLflitjVI I jut j i n'qj .(16 /cJ3j *^vj-o) Jtjia- (<s^»- / r<s-a 10 X 30 

^ lr jLi-ucVI (j_o i", U q jJs S-LSLj^-a'i/l Sju^lU CjLjV^JI jL ^L^jJI 



(jjj>-l jlj^ «u <-_Jj mi nlj 1 1980 aLc jtlo ( _ > ^L-3jJI /jic (_g^i>J,l (j^-Ijijl^ll 

.(17 *-^.j_o) 'lifAI Ijj-^s ' . * .' ' ""' * 



II 



jiaal\ 6J&JUUU0 ijJLjJI 



200 



3 

1 



4 



100 







JlJ^1_LjjJ>. 




•>— i- 



5000 ^^ 1750 1800 1850 1900 1950 1980 

230 (jJI ^jJlIII o t 1>JI ^ Jjl^- rt^-/ I0" 12 x I ^CjjIj ^^ill ju^LLjj^ ->jl> ^ <j^L-ojJI <UmJ 
CjLj-Sj-a Jl.nl ml jJaa. iaujj 1980 aLl ^ I0" 12 X 30 yJI C^Aiiajl «J .I960 »Lc ^ I0"' 2 X 

-3jLjeIil cjLjV^JI ij& <>JjjL>JI ^ jj^L^jJI 

i(I8 /o-JSj *-j»-j_a) j^i- 2 (j'-^- a (3-° * Ij-d-ll ^^-S (J^jLcojJI 3tA>^ wH-^iS 
(^^aL-ojJ! (j-o <s^v 10 X 3000 J^c-i ^1 (Jj-aJ JiJS (_>^>u^3jJI 4 j i ii t (jl Jij*j3 
SJlsuXI CjuVjJI (_y3 3j_u£LII (jjJll (_paAJ (j}_3^ *1_34-11 (j-° i— JlSLa ^p_a <_p ( _ T 3 

jjlll ^ u^L-ojJI (j-a /as- I0" 9 x 500 - 50 (_,_!! j^-^^-i" jlsj ( bjjjl ^j 
^j^ « ' (_^ lj_ii£ 4 j i ii ill aJJt (_|23 jJsj i4_Liij^JI (jiaLUI jj '•**.* JJ3^ '-i«>ll 

( _ T 3 ( j r aLusj jo^v 10 X I ^c-i f-J-p (_j-4^ i(jIj-«jlII (j^. SJljjljJI (^jjx^I ^paLill 

L^li^aj LoJ_t£. (^^dL^sjJI 3 j i n't I jj'a -*1-i>J ^ SJjjLcI,! J^mi jbfc (_yi»-J 
Cij h"i i nl (_ 7 J-J1 «Loj-L>JI cLuJaSJl d 5 U '< 1 1 tiJJj diiol (j-aj i^^-iLvujVI Jal iV<11 
J-i^sj La J i r J-±-i£ J-j*-> 1 3^' a tilJL»> J^ iSJb^ia SjJ, j»Lj JIjjlJI 3JL>- f^ 
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jjijUajJUj uljLuuJI p^lsj pl^gJI igjj 

Cj^e_JI <lLi5e-a 4_i C^LJS (_g jJI UaLJaitl Jjij^o jl j Jl21I (j-oj • (jL-uJ VI L$jJI 
CjLsL^-jJIj CjIjjLLi]! (Jl m"i ill ji'^" (_£ jJI i(_jjJL>JI ' . .u*tU 4_iSLj^-a2l 

(j-djljLsJI £yl pJ-JI I Jui (^ i-Lu (_y=L^ijJI 2 j i n't (jl Luj i 1985 aLc ^ a i oj II 

2 2 La - 1 I j^ u± oYVI oJlj* ■"■ S LL! jJLa jJLl J£ ,^3 j»l>>- ,494 j-sej 

'»«' Jl>-Ij aLc ( _ T a (__^3u^3jJI £yi Lolj^v^Lp 350 ^=-i cLuJaSJ I 

(j_a J-J-J-^ (j ^ c (j j La " (_^oL»^5jJLj 4_caL>JI TtjQill ojui (jl ( _ T 3 dJLliVj 
i7t_j_ijjj|j iaj-j_o.}LSLJIj i(jjjL»_(Jlj i(j_ajjjl *.(J!La ,_£_^>.2l ^JjJJIlJ! CjljAjill 
( _ t jJI » 'I ua-ll i_22l (j^>-l Jl^ (j-« i-J- ^ ' c ' ' '"*"''*' (j-^JI ajj'm! i nllj idJbjJIj 

4_lj>JI cjI—LjI S. 1 1 4 j i nilu 4jo i nil Sjjjui jj^sLi^. (_5-<k3 i 1jL$Jj y^j) i_)-«-«j 

. (jL^jVI L^j-uIj (ji^-j 

4_2l»J,l (_£_>*" 2(1 CjljJLill ^j^» ' jjjjLSjj i(_y3Lc3jJI (jjjLSj 3 j i j La a. *_»-^jj 
x_o (JjLSjJI oJJb , 3 '" ' '"' ' " ' d) 1 ' 6 -^ • D^-° J^ <_t^ J *'*i ~' L4JI (j-II (j J-U _$■»■ (j^ 
. Cj L&j-uJ, I j 3_aL«J1 Jjj|jL>JI (_y3j ii—ulSm (_y3j iJjLcil /_^ •tj-ifl 1 '" J^ 
C]|jL i nil CjlS^?e_« i _ T b ^j a ' aj 1 1 (j-Uj)jL>Jl aIJlj>" t nl (jl tijjj (j_« ?c_xiajjj 
(_jj| JjjJI (j-o _>J-" 4_uj JlSj i ( _ > ^>Li^5jJLi *l_j^JI Cj^Ij ( _ t 3 ijj^l (J^L«JI jji 
jlj^ S^LxbLj <JJ-oLJ3j i(j\JjjL>JI (j-o pJ-iJI \b-tt J I «n "11 ill j La se ' Coal <& till j 
(_ya-»_l ".(JiLa ( _ > ^>l_i^3jj| (JjjI fr>'j (j-° 2 Jj U'^jlj'^? 1 ^' cr^l 2^Lu J-J^- lS>*"' 
\cjJ£ljz Cjuoj^SjijJl^JI (_)^aAJ jl i«(Jjjfcj|jL>JI» joj-uU i_2jjj Lo_ia CjV^c£LII 

«_3jJjj i(j^JjjLalI ^^.LuSjVI (o^jJI S^Ljj ^jlr JlcI 1 nl ^lj^ (j-*j i2 1 1 ill 1 nil 



(^ o^LsI j^ (j\JjijL>J! (jjj 3jjJlj>JI pl^j'i/l ojui (jl (j-o fOJ^j-II (j-^-J 

<_il • ua II (j_j^SLj (_y^ 4£Lj^jI< cJljLa L^jl VI i(_>^>L»^3jJLi *I^JI CjoJj «_La 
(j'- » .' *'>^-' (_j-3 CjJlj>o (_yJ-II ^L>JI Cjj I" II CjVL>- (j '■>»_' (j-Sj i(_yJL>-jJI 

:,JM» tl^t cr* »WI 4i^Jt m21» 4i^JI 

SLa^a ^J^UI jljll (jAjlj j^>3 -^WAj' -' ' fl -iL>^l vlijJlII v2jVL^- vlijoo 
iS_lJL«JI I Jj'l j 9J (jjJ.1 i_xj^j3 JlC.1 1 uJj .Sij^ala SjLo 4j£ L^jLHjj sl^^JI (_y3 



45 



jiaal\ 6J&JUUU0 ijJLUI 

Jajjaj Jl3 Loj iJJLJI (JjL-ujj Ciljn i ulu L^JSjia s^ilolj i(jlS i nlu L^aL».yjlj 
Ji£.LcuJ ijL^JJIj (JjII! CjLcL-u (Jl^is JijJS^JI tjij-z*^ i«Lj£.Lu^3 jjjlaLLa (j-o L^J 
.jjJ-ll « J-* _$»■ (jt2 4j>UI -Sljll £-<^><J tjlc i^ili <_£ 
^yic: i(jL*JL>JI t^Ae. jl ijL^J^I SjJjl (jr3 aL2j (jjJLl t-ilc.1 jjV IjiaJj 

ij'-" ^ d\-& -J' ."7~ ^iiW 1 *' Jjj • "^ is-** 9 ',)' lt^- (*L33 jl 'jL' 6 -^' ^L^'j-" 

<_!^L2jVI)) 3j_&LLb jojj/Li (_3jju 4j^sL>- 4j^>- 3j-&LLiJ ( _ > I3jjL2 Ju3 [jJii! oJufc 

. (Temperature inversion) «i_gjljj>JI 

jJs £-cbjJI ! jufc (jLa l( ^aljJI sl^JI &a J2j! jjLJI sl^l 0^ l>kjj 

V l_t£L<-u i(_p3j2l x La i "I I £ . --» \l ^ -ijLJI *^$-JI fj ".'JL? 'SJjjIa 3 Jia j o" i uj 
. Sj_ui icj_<jij 4j£ L&j_p^3 .}! ^3i3 S" •Sl_JJJ"|j CjI jlill 4_j£ x_<i5eX13 iiiJjjtlj 
(j'i/ Liilij if. I^JI ^ SjLUll 4j>»J! <_2j^JaJI C^j»o 4jo1U jljll f-jjUj 

I jl^.L-3 «_fl3j_i3 1 Ll^jj jj «GjIj^v «l»-j-5 ?<-^j>i lP s j^' ' r ' i3 j - ,3 ^-U sl^^Jl 
.o^jlij a ,,,„ U jl^t.1 4« }UL^ LLJI _j*J! c[2A= ^1 
j-L«j ^^JlI! ^-aljdl ^Ij-^JI S-S-Ja (jla ^jlj^J! i_j}L£jVI 3JL. ^ Lai 

i JijLJ! jila^JI d£j->- ^Ji^tj£ i ** i "II j? »l LajJI J!la J-4-*3 -SjLJI ?I*^JI 3-ajIa 

jjia i 1955 aLc (JJlJJ 4_bjJ. CjJo- La jUJI Cj^llII i2jVU- SJlol (jjsj 
(j_o jj-jJ Jl^j '(*y' *Jl^. (_j-iL>-jJ! L-lLxj^aJI £y> d ■-'j -O 5-1 La- i uj 4_bjJ,l '"'^'* 
JJLc i—t-Li^a I Lo i«UjjJll j>JUfc (jlSjji (j-a (j.aje-ui 4000 jj-o i_ !j-Sj La SLsj till j 

/. I uAZul jL$J>J1 ^^ j1^_L£dL) ^JlS i nil jj-* J-±& 

3JjjJ,I ^v ^LLoLs i 1970 aLc^jS^L S-bj^a^yS SJjLxjj Sjjtlii cJjl>. j^j 

dLuJ^jSLII ^j^ <ua-J ijjjj^_iSL!l (jA^sej (_L«j>J,l ^Li-jJI ' -lU JaJI (j-o 5-1 La- i ni 
I Jui j o" i ill JLSj . *U,I jLie-i x_o CjJ_>jSL!I Jj i nSI (^Li jLc. (_^cLa3 (j-° /SjLlII 
tiJj j (j-* ^ L --^- 1 J i4* )i^>l gpLA aLI d i n <)-*• 3^e_j ^_p^1d cLbj^a i _ T b 1 JljL_u *-tla^j\ 

(j\jJ\ ( _ t s Sjjjuio cjuL^Uu 4_bjJ,l ojui (jls i H (j-° v j^" > "' 8000 ^=-i S-iLi^s! 

/<s_<kjjjL-ca ^^.S i _i r Llxj (jjij^i-l (Jjj_l1^ i—i-i- i -a I j i3j^jc_L>JIj (_i_i2l (^J 
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jjijUajJUj uljLuuJI p^lsj plggJI igjj 

(SjLstUI CjLjVjJL i Luliili.iM <bVjj 3-tclli^aJI jjjj.1 i_fJ-3-l <-.U;~ dl! j£ 
JLSj i 1948 aLc 3-Jljia aLj! 3-*jjI SjJ, ^U-jJI L-lLuJaJI (j-a 4-fl-u£ 5-1 La- i ii ) 
(j-a 2_i ■ ..*"tl ^jj^-vj ^^3 i_iC.Ll*j (j^ase-ij 6000 ^cJ 3jLual ^1 dllj ,_£.j| 
tjjl^ Mir -i gXa (_5-3jJ L<i£ ijjlalj^ 14000 /o-AJJlc. j-lLJ! 3-bjJi,! (jK i ii pjji^ca 

JljJlJu *1^^j1 cj^Jj £jl ^j 2(1 ^i^- <3-» c j u ^ 1 1 t ^>^-Ij t^>- ii o^~* m ^j-* CjjLflHj 
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» il i^a-tl (J^>-IJl^ (j_o «Li3JiiU CjljLiJI (_gji>o 

(ji^. (jl_L>-2l (j-o j-jlo ( _ T 3 CjljLiJI ojui (_£jjj>oj 
CjL_l1^_« *.<_p-« dj (i i n II SJljJljUj CjLlSj— « 5^Je_j| 
I o S iAj J I jl i till J tCuJj-aSjIj ' JJ-** ' '-J^'lj t?c_UjjJ1 
'.(JlLa dljiTill CjljJLiJI CjLl£j_o (_)Aju L$j<-o (_L»j>u JlS 
i LgjJI Loj aj-lo.}1£LIIj ijj-aLuojJIj ijjjjjjl CiLpj-a 
«Lj_i_<fc /- I c «l_j-$JI ^^3 ^ ai« " (_jj|jjill ojufc (- S jjj 

jjjj-S t-jjIo^j Cj^tJI (j-° pj-^' ' lJu * J" I J 3 tajj 
(_yJI JiIL«j jJs 4_c£Jj <3-i£ I >.^tl CjL<.g--*TJl (jIsLLa 
(jl Jl^vj ^LiLo (^^Li^aj-LI 4 1 1 nitLia .(_Jjj>-I jjjlaLLa 
^e-i LujjjJu (jjJ,lj tU^LLijaJl CjI iVill <J^>- <Gj mi 

4 j i ii t cjJl>.j Li£ ,i_it£LU j^X\ (_y3 aIj^vj^SLlo I ,4 

ii—1-^.U jjJLI (_y3 aIj^vj^£Llo ,03 J^5=J ^1 J uaj 
<-,U£, ,, fjjl] jLLia'jI oLlo ^^3 4 i i ii ill ojui ' " ' * ■"'"j I J 

^1 1972-1971 ^Lc Lu^^a.tijjJIjJaLa!^ 

(*-^J f-^J- ) 'C-m^Xl J^-\ ur^ La L^ JL^r!- I5_jsbj 

.(19 

(_>iaju ^^3 i'iI U,j-.t I oLlo (_£_jj>JI i_2^LiJI 4 j uija 
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jjaaJI 6dSJjuuo ijJLUI 

I jl 4_j£ 4JitL*JI i_xjljjiJI (_>AjtJ (j-° «Lcuiij (_5-2-b (j! f-J^aj i uj «I^JLa . I J i a I j a. 
lil Ij—lLS I a I j -» J j-o^l (3^-lj '^J^ 3j_Jla^ CjLuiSLi <_jjlj-Ju]l ojui CjJL>-j 
c-^j1j ui II OjLji SJIjl •*• • '^"j i(j-<_*_a Jl^v (- I c l_<-jlj Mitt 0j-fl> 4-U-gj Ojlj 

.j-ui Jl>- (jJI S^uiC gL^uJaJI (jjjIjJaJu 
JlJ_»-3 i«Ij-$JI ( _ 3 _3 i_^lj ifu II (j_o j_ljSLII f-3.5 (_,-3 jL*_JI oLlo tilj**i i"i"j 
sLlI (j-o L-iLl3.5 liljj l(j< o (_)-«^><J L^JLs ij^e-JI »!"» (_,lr 3j_jJ3 7hjj "-J^J-A 
IJlj* (S^jc^v JtJ_)-i Vj ij^e_jJI oLj-o (_3 4jjljJI 7-^Lo2l i j'-» - ' (_jk- l5J-^ > ^'' 

.(jjjiLw 10-1 ^^k: J-lSJlII ilijJI 

jJs 3_al_cuJ, ^Islj Mitt Ji-lj ^1 L^jlx ilijJI I jut <bjJLll 7-Lj>!I J-^j-uj 

.Cjl^La^Lp SJlC ^1 J i^aJ 
islj^JLl 2 2 1 » a <U-3 3_ajI jJI 7->LoVl (jyijJ il jjJI I j-d> jitjlj LoJii£:j 
jo-J 'j j a 1 " "j JJjj " II tLUxIa 5i-«-iJ i(jl£Lo j_p ^1 «Lul^JI CjIjLuJI I J 1 1 -- i j 
. JoJjsJI jl jLLs^^l «_o (_p3j2l -» U , .. (_Ic . t-5 , ,."! ji^jij 

T J -' 'J taJ I •i_p-« Cjlj_LaJI (j_o JlJJL«J CliLb^jSLIIj iCjI^pjJIj iCjI JjjjJSLII 
JjJoJI 7-^Lol £yl (JjIs (_yJI 4^Ll^VLi t^jji 11 if LUj t^jji iiliSLIIj iajjjjLjjJIj 

J ?"l «J (_,^JIj ijL»-lII <>LlO ( _ t 3 J^JJJ (_yJ.ll 7-^Lo2l (_yjkj I LX-flSJ-LC J LlJuj£Lllj 

t Km (j-Lc O-laJLi 11 /a3 i«lj^JI (^ Jjjjij^jI "iijji ( _ T 1^. L^jjlS^ T^i>" O' 

. Jl_lL>J1 )t_a ^laj^ll 

«U_LaHJ| Cjl^JLaJl ^j-* ^>tH^ ^ i i 'M (J-s^o t ul^ i iill 0JL& ^j^* > (J I ' *Q >■ J I J^J 

i(jjjLa_Lll i_jjlj_«i I j " I "■ ^ I (jjoj . jLajJI oLlo ^_^ L4I0 '^J^ i- ct^ ^i>* 
c-^jIj mi II aJ-tb (jl (j_a Jtj Vj i ( _^oLg3jJIj iLlJLij^LIIj idJbjJIj 1 JjJoJIj 

. ^jl III t^LI /_^LLL<aJl Jal I il ill ^j-* C aJ C O J 

(Ji«3 (_yj-!l i_xjljjfa]l j^jjSLj ( _ t 3 (^j^-jI d_ut-uiaj| (J^ljj(JI (_pajtj i-dj" i'ijij 
sLj_Loj_IIj 4_ul^lll 1 ^.^.Ij.tl j| ijj^SljjJI (J^I^jiJI j>JLa> sliiLai (j-oj .«I^Ju 

Jlj^.j .(jL>.jJlj ^LajJI (j-« 4_LjLfli cjLj_o ty&\j-A\ ^j^*.* (j-« ttj^jj 
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«_jlj I <).m>J U pl^gJI ujjJU 



iaJidl JljuJJ 4~~>Jb <U r j*~A\ (-^al^t A^-1 jruJ Jj"^ 



f.\j},\ tf 


SjL_s.i 


10 10x8 
10 10x2 

8 10 X 1 

11 10x3.7 


3/VJ ^ 5^ p "-*° ? r*""*' 

226 pjj^j 



i jjj^ISLJI 4ajji (__4^ (3-ujJ! (j-° o'-'^ 3 '^' u «i~«lj .Sic *!_j4J! ^& 3 ~ J 3 a " *-"!" 

(j_a <_3WI CjIj M.rj <j»jxLajjVlj JjJlj>JI (Jjj (jULj^l i_aVI dl!j£ (jllaJj 
oJlj* i_j_LcI /j-SgJij lajj i n ILSJIj iajj i iiLjj-jJIj ,^JJ 'J ' ^* 11 (j-° ijLikVI 

Sjjj^II t_jjLajJI i-Llj" i""t l*U ji .i_xj!jjI< «Ljj-& (_y^ *'>$-! v L2l«-o cjI jjjjJSDI 

. sl^^JI fjj£ 2< miU i_xjIj Mill (j-a CjLui£ Jj^LLI Lt^ 
i L^j sUa-pJJ (_y3J 2 1 (j-o *j-*-J L^JUjSLo jjJejjJ ^JjlJ-1 4jLtJt3 jLajill Jti^.J 
Jjuj i LlUJI ^>J1 i " 1 1 5 j la ( _ T 3 Sj^jtj 2 1 ojufc JlcL ajj (jljJ sJlC sLiaJLiI JlJljj 

dlljILa^hS 3ji£. ^ la *"j i^l^Ju ^ djjl fl /. 2 u d * i iia ( uIjjjj ^^Jl (J^sejJ -S^-JJ (jl 

. jL^flJ^I (jl£L« (J^>- 
fjj] J uajjj ioLjsoI (_p ^^3 jUjiil i_*jljjiuJI oAjfc 7-lj^JI (Jjjj>o La LJLc.j 
,^aVI JoJI ^jJLiJI JjJusJI ij-t-JJJ jl a djal (jlSLo (j^. !jL»- SJljju (j^Lol 

1 90- aj j i"i tj^ " i*i I . --» j . .-» -^ 4 t mi U jljjii! a j i nilu ^I^J! (_y3 «u 7-j o i ii U 

.(20 ^j j^>o) .^jJ^iJIj .^Ij^Jlj 

«Uc I Li^aJl ill I mi ill (j-o ' c I i ajJ (jP-It i—xSljjiJI 4_u»SLi 2M j", , ,.VI i_*j>o Vj 
(_yJI L^jjjJs J i^i* (_yJ.II sLjj^SUI SJa^tA (jl jjiill (2>a3 .^Jjill CjLLus^j 
tjrjs Liis 20 J^c-i 3^.Lu (_p *I^JI (__r3 j I taj (SJe-ii!Li (Jjwuj iCjIjL*_lo 1000 
Lila 45jjejj i(j^>-j^lill JljjjiISI jj (jia 3 , 5 J iOj^jSLI! JLujiii (__rJU jLc. 
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jiaal\ 6J&JUUU0 ijJLUI 



l\ji\ J Ai £j*_dl ,_JtjiU ^^aiSlI aJ-» 





iM 




>\j[\ 


0.01 


il)l jjJUl) 


0.5 


J-*-~J 2 i 


0.002 


Jy->Ul 


0.01 


4^uL!l 


0.001 


fJ^jJ 1 


0.5 


&* 


0.2 


1 oamL**Ji 


0.5 


fjijU 1 


0.2 


j-jjljjjl 


0.1 


^U j7 S0l 


0.1 


pjjjLiJI 


1.0 


» o^—JLjOi ilJU~v- jl 


5.0 


lilijll J_~S"i 


5.0 


•^-Jlisjl JuamS'I 


0.002 


^jUjjJl 


1.0 


^jjiLi^yjJl jLp 


0.1 


*^~olxJI 


0.5 


fj^jiU.1 


0.01 


jjjjl oiL&i 


0.1 


fJJJJVt 


0.1 


0,0)1 


0.15 


^>L/3jJl cjU~%"j' 


2.0 


jljlj&l 


0.025 


^j-jtUJiJji ij 


5.0 


3 


5.0 


j» J J_J ail 


0.1 


^UjJi JJl glj 


0.1 


»jjjUiJl 






0.1 


^j-L-aiJl 



.(19 aSj j-^->o)) ijjIialX! ^LajJ! ,jji 

aLc (J-L-lSLj^-o^I *l * i^aJI (j-^'j- J-^J- L&-}J^»- L<» '4 ££ I Luajl <_jjlj_iSJI 

.(21 ^j^ 1970 

L&JLso Cca-Li-a I jJia i4_ojj<JI jj-o^ 2jjjJ <uv (^ i3jjiLi!l «Lbjuo lilt j jJULoj 

^_l^i i _ T jJ1j t«4_<l_»J>ij1 |) J Ml )) A-L^Ll^ ijr Jt> 0JUL& 4_l£.l_Lc£3 A-L^LuD (J 1 Q Mill (J-* 
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*— il 1--1 a . I j '■ i a .CjL*_Iil,l ^j-a SjJ-tlLa l3l___-I /^TuJ » * i a a 1000 _pj l_£J 
. L £j-»-'-'l 3_uLl<ijSLIIj ^jJJjlII ."»!<* I '.^tl ^j^» jj ir-LvjJIj ,2 A I ,,^llj t ?-j , ..ill 

(j-O lj-JJ-> l,: ^i>^- 5-J1 a Ml (__-! 4-JI a 1*1 7"Uj _j-*j) l-J_)L___ll 7-LJ^JI (Jj»_>_!J 

4__j_La 3j-^ (*_9i d^ J___L_iuj (_H-llj '* *" '-*M 0J-& CjIjULi 4__JL»JI <__jlj_i_JI 

._j__>L_JI 

I j j 3 uJj-i-l 4-j__.l_L__- ^ a_a-La _j^al>- (__) 2j__>L_JI t-J4__v -".-a^L-l i__Uji_> 
.i__!a_vJI 4__^LL__-j iu i-a-ll . J_j_1_>JI 4_Cl-Li_- :Ji-a 4 litl-ica 2__.L___- 35i-^u 

3_cLu_-J i_UJ_>_tl cK I nil CJU^CJ iCjIjIji nil 3__ _}___, j i4j_-uL__''_M Cj UJ LaJ-vJ I J 

. L-j-lCJ i~i I a ( -VI 
4_<_>J_-_t,l L^-AI— j aJ t_---i mi tl J .>■ ai ( j_ a j_.iTL.t3 _jlj I -- l__jlS _jl Jjljj 

(jijLJJJ I «_!_____,! _JL3-_i L_fca_»- ^Lxj 4_J_-Lu_. «L_JJ_0 (jVI C__*_L__-I I «LuJJJ_»J I J 

5 j I -_-ll ___jlj___II LgSl^^j 

«L_L_J_a * )j_I_>. <(3j_L_» «L__L__La t ____i 7-^___^a-» i t_ilj___JL» Cj^lLlI jjI j_£__uj 

_^4_>.j aJulj 1j___jj tt"M<ii ,iV1 «_il____a (j.3 j^J^S * Lt-ajO Jl3-^_) *-_a_l>- i5j_A__J1 
(___. r Ij J II -_____-! Jl__3 i(jlj_3'_'l (j-o Jl_- L-alXI jLiiJI c____ij_i _--JI Sj < j-v'- > l 
(j_o J-J-J--> ' a *> J 'ij-J-3-^-II <"< la miVI jLlLi aIj_UI (_5-l^- ^La^t-a 4_____lt. I 0ji_- 
L$_lo (—iu La ,_ La iuj i Lgj_ljjl i".Ual , ,,"j t -L-U-lIX I oJL_> __i) 3_i^»-jJJ jLj___jVI 

.j_l>J1 _j_-a ^)___jji /q__u jL-JU 
(jl (jVI 4j g-jJ-L-tXI (3^-lj ij^J (_>--3e ■"■ (j-o CU^li,! «. 1^_gJ1 jj3Lj OjL_ujj 

.(jL___iVI 4_*_c_> _-^Lc jj <-aj| _UJi_lo >I^JI CjjJj 
l_p_a dJjo-L. 3j_l9 Cj^HI «l^l! Q^___>j_*_J (j-a^L. T-J-L-^QJ L_L!_t j_ii j_Ujj 
jljj,l 3J_j__l'_ , ^j_Lbj_*__JJ i3_j__.______J| CjI mi ill ___) (j^Li_j (jJJ-tl JLa-JI 

ell Ll.-<_.<J I ^pa-j-j (___>■ 1____3 _--iJI (—-jlj-JuJI (_)___«_jJj i ^ j-L-jJ. I -U-L_l(_._i5L!] 

>n K" i i ii (_gJJI _-jLL«_iS-tl Cj^llII CjVLv ^^-a S.u.iLi. 3J_>. (_-_bJ . 3_lC. Lu__J I 

.«(_, I (j t, I CJ4i_JI» jo__j_j i_£ijj(3j i Jjlj L«_l. 4_u_. 
QolaL-JI VI «d (J-sjjljj ^1_5 ij^j£> Jl3- (__JI _-!je-a CjjJlll _yi pJ-LlI I ji_-j 
Lill j CjJlj-j ,Jj ipjj i nVI (J1_a__- «U ^j__3jji_j V f0_gj| Laf> iCjL__i_J,I j>j__> ___5 

1 -J-_gJ Q^__3JJLJJ V Cj\ mi It, I OJl^J ^j-uLaLt-l (jl Mjl i______ JjuJI Cj-cL-u tLui 

.pjiMi? (J_T i La Si) 3__L_. 42 __i_i jj_}3 V SjJ, VI cj^illl ^ fj-JI 
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I ,^j , ^-^ i J_aL*Jt I Jl$j Ja-pJ.1 ?! _mJI /.^ LJLc (jjSLi jJs Laj_^3 (jl VI SjaHI 
J^L*JI 3j*j^5 (^ L&^jI (jLs ^jJLlILjj ,2jj/j~tl «(_g^j J.**.!! (jLCa ui^-i LaJ-i^. 

. Ij-^j^ ui^ ^ SjLc 

Lo IjJ-i ' -J « I J l_xjlj-liuJlj Sjjjtj'ifLl sl^JI Cj^Jj (jl (jj ) flOJU (j-O iJJLlAj 

(jl \ Ml (jl ' ta 3» J J (jl JULJ 1 1 ^ j 1 ^ ~~ t(jLLlJ_taij1 ^ySJu^i (jLcujVI ^LlLl-al (^jS 

.(JLjjsJI jl <_ijjJI (jK 1 11 (j-° >Si (_>^>jJ.I I J-$-i S-iLcailJ LusjjlI j^'\ (jjJll 
U^sj-^j 3_jLg3^(I ( _^ sUajjaiil SjLjjJI (j-u UaLjjjl <_dLui (jl (jjl^J (*"*$ 
«QjJ^>JI Lljv jJj-'lSLTlJ I <_*_<J L-u Li Jii-^lj . »y. ■ V.tl ^3 Sju^Jlj (jLk3_>_cuJI 
. «I_^JI f^ 3 J c I 1 V< 1 1 1— *j1j ifjJIj ajjej^l 4-l<i£ (_y3 SjLj^-llj 

(J!lo j^v^j ^jjJI (»j^II o^-*f Vi i lSI>" '■- ,lj * J^ - jrh^ <-*3«> i-l!Ll&j 

^^3 (Ji-Jijj Sj_uS Mj^i-I (J^l^. ijJLui (jl i^l>- isLuL^J Sjj 1 aj 3^^L«JI oJUfc 
.jLpcVI ( _ t 3 Jl>-J3 (jl i_jjajj i ( _ > l3jJ,l Ij^-i Sju^oVI 
(j_o j-J-5-^ (_5-3 (j-\_L»-jJi,l ,_, I ** t — '^J-*-' Ct^' '""_ i-aa-VI (j-o (jl-JJ ^J 

(j^i-jdJI (ju SjiSj^ 3Jj-o ijJLLa (jl SjlxHII oLjV^JI (_y3j iS-ujijj'i/l JjjJI 

(2>JJJI -jlj-aVI (j-\_i I 1 a j 1 a a» i<LjjJI (jLtaj 1 ni 4-iL^aVlj j-SLa- 1 nil > o"i 1 nil 

<_iJl <LjI_<i3^Lj (j-° MJ-^J "- *"^J u-H lSAI -1 lA*"*-*^ o' ' ^"'*^ I (j- ^ 
/o^jLsj (jj^ 4>^ 80000 ^scli -1 J Li-l (j_o ij»l-C J^ Sji^tlll CjLjV^JI f^ (_^aic-iSi 

.4jjJI (jLLij_cuj SjLcoVI 1 11 1 11 j 
jj^vj JUtljvl (j_o lj_iiS (_jj_23 cjLuL^a^v^l ejjt (J!Lo jl (_y3 dJLiVj 

aj^tj^Li (_^jj>j| sl^JI CjjJj (j-^-JJ (jUaj^uJu SjLcoVI (j\J La £jj (j^a iS^Lc 
i(jljia2JI jLic-JJ 4jjJI (_yJI (Ji-JJ mJJJI tl^JI CJaJjij-ti-JlUI (jl LaSLa 1— xjlj uJlj 
plj_^Jl (jl_b (I(J^_j_uI^_j_j1^_laJ1» J (((jJ^_JU^_taJl» *.(JILa 4_tLsj_*oLA jl^_a 5jjie_jLjJ 
4 j 1 1 11 U 1— <-jlj mi II (j^ l_>JJJ I ''-J' 'OLJa (_5-3 (Jji^EJ » iLcaJLl (jLi-JiJ Cj^UI 

3^L^VLj 4jjJI j Jij£L!I (jLUj^c^j^lJjJjLall jbjjjKSjjej!:JfU(jLtajMilt 

. AjJI (jliaj ml SjjjjiII ^IjIIj iSJj^III Cjljlill Sjiejl (j^ j_u^ (_,JI 

1 1 j 1 11 "t (j^l-It (j^jj" 1 11 1 1 n^il i_aLjJI (J!lo (_g^i» VI i_xjljjiJI (_>-a-*j liJLuij 
i.j 1 11 j wjJJI LSLlLloJI jLc. Jloj i(Asbestosis) Mjj_ixbJI ^y=jA? 3jL-oVI 
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(Silicosis) . (j-OLaJJI Jj-u (_p=j-*j 4jL^V! 
/yJLg-ll «l_a-^JI CjoJj i Laj- ^1 CjLaj£L>Jlj CjuLilll (j-a J-J-" <UJj JuSj 

(jj_l^ij_«J1j (2>jj-ll I . ,-. j . ^ -^ , d A I" -^ 1 1 /-.It- 1 ;.^\\ ^3 (j\loL«JI <bu2 cj-^- 

*s-^-l_Ll,l (Jl -i c ji i«^LLsJ! (jij jj_a j jl U" 1 1 jl jjJI ji jjIsLj^-'i/l ajjej^ 

2_a^L<-u ji'^" (_ T ^II CjusLlI^-VI iliejl 3jj^_u3 (_j-^- > J" > ~ Lt-^' dilju^ uullj 

. C)i i n t nJJ.1 tfjufc (_p-a i _ T J3 (j-U_aL*J1 «Lx_uo 

■Mj oU L#J 7-J Q I nil ^-jS^pJl «L>-J Jj 4_Li2jJL>. CiLjj" i n a *-*^J L>r!-k * '* '^J 

. a j J L>u t tj*_) Jl ^_jS^HJ 1 (j-* Lu-*-a j^J**' i n a L^-La 

sl_^JI ( _ T 3 4-*-«3j*-a CjJL»-j ! j! jljJ,! oJui Ji ^31 3_3jji-a ' _ ' » i aj (3^Jj 'sl^J^JI 

. JL>- 1 J <JjJ3 j ^^3 
4 » i"il (J-Jt-d-J (J^eJj JJ3 jl iOj^- f-a jljJ.1 Ojui (_v^JtJ (j£.LfljJ JiJS dJJji 
p_J_l (Jj9 J^-l iUj!-»- dl!j J£ (j-o ^3-b J^J isl^j^JI <ijjlaj j_uLjj jl (j ii«1 i"ill 

. dl_j4ll Cj^Ij S^LjJ ^yJI (_gJiJj Ji^ ^JJ^>- 
4J ,_P=>jji1j aLc sjjjI *I^JI ii^ij (j! jLll£.VI (_yi LijIj Jii-LJ (jl i_jjajj 

.jj>-V Ji^S (j-o «U 7-j «i i ii U ^j" i ii 1,1 I allicJj i JaLxJal ojui (_p 
4_j_Lj_c Cj j I'll 4-lj-i ill, I jIjjJl! ^j '^*> JjJl>- )«-^3J (j! tlili (j-O 7" ' ^"'^J 
jalj La SjLcj .(jVI (_yi>- LjJjJ I g-ilg 3'-^^'' C 1 -^ (*J liiljjj , 2 i j . , ^. 1 1 cuJLi 
^j^* > <Jt_uJ La 3jLa ^j-* ^-* 7"J ' "li /j '^*^ xl JlJ>JI ;jA_jJtJ 
CjIJlaI Mill ^j^»_' ^1 1 _a 1 i"u nlj i<_!jLtcjJI CjuI^j^- i J7 i^- 4-jlajJLl (-jjLajJI 

. jL>JI CjjJjJI CjVL>- (_>-aJtJ (^ I gj la a. N a (J^aj (_j3JI 3_ul JljJ.1 
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l_£ jjl ^I^JI /_i Sj^lo 3jLo (_gl 2 1 1 n't Jj_)3 VI ^Ir 3-oLc 3^jL<aj (J-ojI ^J 
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^*£ ^^ diP 






«U_Ll>.^JLa < " ) I dj i ■■ rt ) j"< *" jjl^^-^il i del i _ T 3 ^-Aj 

(_,!£. (_gjiaj JLSj i I I -Q^j^iiJI J!Lo jjiiJI (j-o 3Jl»-Ij 

I (j_o <-lilji SjLc (_, 1 r (_gjJL>o L<-Lg.-v I j iSI la 1 1 14 

CF CL 3 CF 2 CL 2 CF 2 CL- CF 2 CL 

freon- 1 1 freon- 1 2 foran- 1 1 4 

Cj I j j r ,_£ 3_»-3l J ^lj_<j^ J o <" i nl 1_<j^ i3_Jj-ci,! 
j iVi m dll jjj iJJjjlJI J^'JJ ^-"j! J' '^*'*H ' "^'■-~ 
Jjj-ujI^j'^I CjI^j£. Jl mli ill (_^ Jalj^VI (.J-SJJJ 
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jiaal\ 6J&JUUU0 ijJLUI 

^^Jl Sjicl LaJI CjIjLllII 1^1 q-*j jila^JI (_i CjL^jJ.1 a jut > Mi'ii LoJ_t£.j 

7 j Sc 1 pLiijjl /j 1 c J *»lj"< ( i) 2i 1 ' la 3» J_Lc (_^j2l ■»■ La i ■■ (j-* »^p-« jnS 18 

(jlaLU! (^ 4j-oL>- 3j^>-I 4-La i "lj' CjLijJll aJJb -i^>-J i— 3i m'iSI joj iil! ji£ 

. I i ii'tj.3 

ALC j_p _^>JI (^J (j I ta " (_^A\ (j^JjS Jj>^ JLJ_jJS«j| CjLij-O 4_L«£ jjjjjj 

d < I'l^Ll ^_£sjj~aj i LjUl >^' i-il 5-ua (^ji CjljLiJ! oAjfc Jut-uaj LaJiJt£.j 

^ La »~j 4-j^sLi. 4JL^L}J L^jLuj^v (J^cJj i(j no i"itl j^c flj >l i^aJI 4-ijc i ■ ■ A T . T 1 jjj^S 

(jjljj^l CjLljJ^v ^ i -^ I J i J CjIj jJI eJ-& ajJLjj. jj iSJi (j-o clLijjIij Cjlji 

jlj^lSD! CjLij-o (j-o 7tJ<-<-l! CJ^Li]! Sji^laa. ^1 JjjJ! (j-o j-JJi (j-Li^ J^Sj 
L»£ i'/30 2 j i ii m 1975 aLc JlJ_o I j a.1 "'«! (_p^aa. ^^ CjIJlaS iQ^j^ JLJ>^ 
CriSU^ ' -^^ >,J ^''j '^iSLH-^'j ' ''^ L "J i JjjjjiJIj ilSj^al -(_p-« (JjjJI ^j a » J j la a. 
j I ulu V /- '^^i Jl>- Jjji^tjj cli^LSj 'c?^'J '''"' LP '"'.' I — J '-A>^' ;>J-A (J I m"n ill 

. 1982 aLc JLia CjL^jJ.1 tfJLA 

3_«-3l j -^>xj 03i>^ JU>^ jijjKII cjL^j^ JL> j" i ii V cjVjUe^ ijJLLaj 

(<s_<-ul 4_j_Lc (jJJa-i «l_l,lj ^u^ijJI jLc. (2h° '^^^ (JI m"n ul I j Lu (j-° 'l?J-* , i 
.jjliill ji jjKII ^yl^. (_gjljej V iUjI-^ ^j-Aj i(Aquasol) « Jjj-alj^i» 
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^A^feft 4i^ £\ 7 



VISAS* 



l^lo^ij^ 40 j 1 (j-u La 7-jI^jj pLajjl ^Ir «_2j (jylll 
,jj_a 3_*_iVl j_ljLjJ lSj-^II plj-fi-il £rt_*_ui£t 






o 2 » o + o 






o + o, — » o 

^La i(j .10 .'jit! ,jx. aj \l ,^ll 2 j-> , „,;; ,tl Jj^ 2» i~!^\ 

HJjjj^l <=i *-u (Jixj till jaj i«LpJI CjLcjISLII 3Ll>- (^3 
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ijLiiail (j-° J-JJ^ (_3-IJ LjLlJ! >^!l ' " ' ' " .' la (_y3 (jjjj'^'' j-A>^ p* -*" LS-^JiS 
^^j^l ■» La i " ^1 J Ltaj (_ 7 jJI 4-ta-mAlxll <jJ3^ 4j«jj/2| «LutS Sju^j tt q i nj ^^3 

iZi\ j 1 o r (_^fl dJJJL^ jJiJjj i3 ajSjJI CjLcjKJI (j^njl 3-uIj^JI J^IjjlII ^ 
jLojJI pljjl (j-a liLIj j_ui (jJJ f.\ JLiJI 3 I i u I i n (^j t^j-Sj LaJI j_i]itlll 

i679l aLc 3 j iii 'tj-aJI jL-oj'i/l 3_lj(_«^>J aj 2 tt j jj s~ll ^ *U- jjsj 

(_S ^j-^ 2 ' CjJl^- ^J 4JI i(22 (0-^j *-»-j-a) iCjLj-uljjJI ojufc (_pXJ (_^3L>Jlj 
CjLxLftg /_i '/9 ojJ^s (_>.a 2J ^1 iil!j i^Jijj i m'^ i'/3 ojljJLo (JJUJ^' 2S iU 
3jLgoVI /^ '/6 jl jiioi 3-iyj (j-^lj i^JuLjJI L$j ^j-23 (_yill ,_, jj ■ a 1 1 ^lUcTJI 

(_jj| i— j-jlj mi II oJlj* 1 _yJa_«_l (_gJ^J J-JSj 1 4 fl-LkaJ I ojui JlJc£. «_<uajj Ju3 sl^JI 

jljj,l (<s-al (j-° OSiJ^ JUl9^ J-AJ^^ '— '13 J 'O^-^jLM-^' Jljj-uLSI j_pjt3j 

» tl>_ji3-^ d ^ , jrj-*^ * * 1 1 iu ^i-Jl 

CjJlxj (jjjj^ ' < — '~>*" p-* U^'JLp-^' JLuj/ISI CjLjj^v (jjLA^ijj LajL^j 

. ^j^>- 1 5j_a (j-ua- i iiSi Cj Luj->. 
NO + 3 » NO, + O, 

HJ-^J^P-^' JLu-uKi tLflli-l ^1 i_g^Jj V J*~ I fljJI I jui (jl i La >. N 1 1 (j-°J 
(jJI njJLpjJI Jjin^I j-Aj i JLu^^^l oJUi Jls-I JcliaJI Ijufc ^ J^^JJ Jj 
.SJjjJa 3Jla JljUjIS^I ojui (JjlS j o"i i ii_) cdjjijj 'J^>-l (j^-jLH- 1 ^>J ' ■"! 
Jijj^LijSJI SjjLLs (jlj-ila )«-l*j La 5^j£ j_k Sjcaim CjuVjJI Cj^L9 Ji^j 
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„Lg,l lil"t jjs (J^^OC (_5-*J i*Ll,! jLJcjj (j\s>-jij~ul\ Ji-U-ul£l (j-o «LxjIoIj 4 J 1 11 I 

^.j ,UII J_j^pJ| jj| :4_j£ «Lv 1971 aLc I^j^Sj lI^JlSj i«I^JI (_jj^3 ^^3 
5x.j 1 aJj ^Lo^LiS 21 pLijjl (^ylc JJ^"' (^-11 CjIjjLLi]! (j-o Sjjlia 500 _4JtJ ^1 

Jj-ca^l! 2 i. n 30 SjUj 1 Wi>iD 5x.l 1 nil (^ jllajlj^ 3300 5x.j . n t (_gi 17-L0 3 

(jl (>UJ dl! j£ . LJLuJI 3^5-JI CiLS-Ja ^ f\X\ jLitJ (j-° jr£>^' I J-* J-" (jr'S 
.Clljlj 1 nil Cjl^j^e-o (_y3j i^jJLl! Cj Uajca (_y3j 1 » Jl LaX\ (_y3 Jj^oJ! 

j_loj3 ^^a (j-L>. ji^pjj I JljjjISI «_o (j^j^£ JU-3^ JL>>^' cjLSj-o i-l!j" i'iIj 
/. 2 ■" (_5-^ cdJjJj iCjLil! (2h° j-^j jJ^ ct^ ^jLjjj-II ojuij • Ojuj'^' a ". 

j^>JI ' " « I S-1J3 ^^.3 a t<- I ,^.11 «I^Jt CjIjLu I g I -*J j iSJj^la Sjuo sl^^JI (_y3 
I 8 J^c-i 9 L-ijj' (j I ** CjL±Sj-U 0J-& (j-o (j^j 1 n-re-a j_iS^3 -^J ^J ' L4*J1 
Ol Ct-aaLp 7 3^e-i pLajjl (_y^.J t^l^**K n 21 1 J^>. JlJ^. ^ysji\ ■*■ la 1 ■■ (j_« IjILaaLp 

3-ijs 1 ..A'.jtl ,3_>2 4juIi2 I j_uLjj (j^j^i JLJ>^ qjaaSUI CjLjj^>- m^«j (JjeJjj 
(_jJ| tl U j ,". '< 1 1 jjJSJI CjIj j (jjm J d j La » a 1 LlLlII J^J! ' " ' ' 3 J la (_y3 4joiII 

j|jl£.l <U3 CLuaSki Oiji^ ^jJi^l 3-btd! >4jJ-a 1980 aLc: Sjijalll cIjLjV^JLi 
250 j-x-i I j ca aJ= a (_^ iJjJiij i3J£LiiII oJl^j [j I *~~ (_jjJI Cjjja-JI (j-o 3j-fp 
(J^ijlj 1 4 fl-LlJU, I (JjjJI f I 1 I c (j-o j-;JJ^ JJlC I j aJ J 23 (_^ iiJ_^L<ilj < "^*J 
(jjJ! 4_pJI v2jLcjISL!I ^yk: Ijjljio Ij-taj. liJLui (j! ^^ vijjjejJ! tfjui 1 .lr? 
.^jjjj^/l d ^ Ja iJr 2 Ji^tiXI ^j^^ III ^j-« ^ysj2] ■*■ la 1 ■■ ^k ^"m^I 
(jjljjjl ^ O-lLj ( _ t 3 ^) — 2j CjJl^ej (jl «J3jjJi,l (j-° "IJLa Cj^jtaJ! oJl^J Lo-daj 

^ (jLuiVI ><uj-"I iJj iS-a-iLaJ! SJLjiaJ! ol^lcuJI J>Li- ^ '/.I6-I0 jl 
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CF2 CL2 + 1) " < ' * I I *>"= 



CF 2 CL° + 3 



CL° + 3 



CLO + O 



CF : CL° + 


CL° 




CF 2 + 


CL° 


.U.Aitl 


CLO + 


2 




CL + 


2 


OjjjVl 



iCjL&j-a (2>° L^Jjlx-i Loj (j^j^S jij^l^j j^ISDI CjLjSjJ, Jo^ijelll y-ii: 4.11 <n"n ul 

• ( 23 (*\> t^J-*) 

L. B. Callis and) «(jU.jLjL) j (jjiJ&Lfcj^j ^,111 cIjIjLJI u^yl I iJaj 
3jLj ilJLLi c^JlfT 4JU t (6 jSL<i) t (24 *Sj £>•>«) '1981 aLi (M. Natarajan 
3_lU^: lillj jl*j c^ij^. «j i(l 970- 1 962) SjJ,! ^ ojjj^' ^S ^ SLa-iAla 
Ijj (oj 1 1979 aLc (_yj->- (It*-? < aSa I (j-o 4Jj_j£"j jL*^1 I j-* ' 'i^*" £?u olp' 
. 1980 aLc 4jI jj JlIo ^j^^'.tl ^ oiji^' 3JLlL> jj£>j 

■»■ la 1 ■■ ^j-a ^ i hS * ill 4jj1jj>J1 ^Ullm^aj (JAJjjLII Jj i nM ^u ^j^' lqj rt ' 4j*_uj 

^JLlJLi J 1 2jj 1 Lji«JI j^*ll '"'t S^m S^jijj 3-iLjj (_,!<* Jl^.1 1 11 j dlli (jLa ^^j^\ 

Q^jj^UI Jji ii^i (_tJIj Ja^ili.1 Jii£. jljp liJSLajJI <tc.j-<-u (2>SL!j .. U"i'a (jajiSllI 
Jlj^ j_l£jJJ 3-il-JJ Jl-Lc j-j^i J*C 1*1 J j!^_pj 'U3i>^ jU>^ JJ>^-" ~- ! W-0-^ 
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(jgjg'UI 60Lib ^ »I<h$JI igJLi jj'l 



V;--.r. 



1958 



1962 



1966 



1970 



1972 



(6) JSui, 
jt Ji^-Mjj 1 1978 »U (jJJ 1958 aLc ,>o SpAJI ^i LJuJI ^>JI ciUiU J± Ojjj^l j^P J^" 

■'!< jj 'I ijn_l ijlj^l 5 >^ liljja- (<U i 1970 aLc: (jJJ 1962 aLc ,j_a Ojjj^l 3_;_4£ ^ 3jLjj lijli* 

. tiljj Jljd jjj^SjiJIa 
-i>jL>.j jj^j^SJI J j m i S I ^Ij J 3^_9 C7^ Ojj^^' '^-^ CjLu - I 

. dj^J^ 3J3^ 2 ' JJ>^-" ^Lj^j q$}j£1\ ^±u£\ jjJIj <>a J£ J>>-^ ^ UJJJ^ J j~* ^ >'K<^" - ^j 

. (J^ljZ _?J3^ _?J^^' Cjl_£j-a -O^J cr^ U_$3_9^-^ JlJ-LJj tilSLij = _>. 
. (24 /^9j *J>-j-a) . Lt_L>^a O^J^ 3J^^ _?J^^' Cjl_£j-a ^y?_9 cr^ U_$3_9^-^ -Aj-Lti >'KiVi = ->■ 

British Antarctic) 3-cj_«-5=_a (j-a (j^-LII (j-o 4j^Ij aLs 1985 aLc ^j 
lIiLj/LlIII (jimj *Ijj»-Li iliaJI cj^cjJ /yjlioj^jil (j.il-a-oll SjljLUI (survey 

((^Lfc /t_lL>-)) 4Jaj*-o ( _ T 3 «LojJj>JI «LLiLaJi!l tLdlall I Jj^S OjUJ^' d " .' Lr^ 

2 2 La ' 1 1 oJuk^yS j-^jj-II "M^JAJ '<»l£. J^ (j-a >j>£ 1 j <j "' (j^ (Halley Bay) 
»_».j_a) i (Nature) 3i^o ^1 3JL-uj ^^a <tcjju>JU ajjt cjjjej cjj lIu jiJaj 

(_>^a-3l_uj <jjjl£ ^jjjsjl ' _i La a 1 1 Jj>3 Ojjj^' 4_L<»i (jl (j^-p M-^J '(25 jaJSj 

^ ^f ^U JS; ^ jjj^I JSIjf ^ ( 1 985- 1 979) 5^^! J>U j^Ui JSLij 

JS ."ill tc_u3jjj . OjUJ^' ' ' . ' ^"' (O-'-uLj JJtJ Lij^ <_2^c Lx-a i/yxLaJtll *_ojJI « Jj 

(j\j3 (_5-*j njjlbvLJ! ?Vjji I felc J l^j. (_ 7 ^-!l ptjLlill (7 (JSLi) ^Lill (^LlJI 

aLc (_yl»- 1970 aLc JlJ_o 1j o "i i ii a (jl^ (jjJaLcil aJJt ^^3 OJUJ^' (j^iit (j' 

. 1984 

(j_o (Ji (jjJaLm aJ*Jb 3j-^ Djjj'^'' ' " ' ^ .' L3-^ (j.a-2-tII I Jui Jil Ji^j 

»l iAAJI 3^_Ljfc »l <i Ir (j-o (Kmger and Stolarsky) « ( _,'C mijVj" mj j^-j^» 
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jiaal\ 6J&JUUU0 ijJLjJI 



7* 



I 



300 



200 




1960 



1970 



1980 



(7)JS^ 

aLc jj_a jjJJ j-^ 1 . --. j . -~ > I960 aIx. -LLa (J9J9^ (jr^ t)«ajmi 7c_tis^J (25 i«-9j ^J^-j-ajjjjLtJ (*-"M 
ifrlj g II 'j q C ^^-3 ij_l3_9^' <_tx^ JuJlj*j ^3 J tn"nM jj-uLj^ 3jL>-J (jj mJJJlJlj - 1984 u ~i~* 1970 

. Cj^Jt_JI sJl^j ^ i" aj t l ^j_a /fljl^. ^jjl ( 1 1 n M j 

(_ £■ I ' i a 1 1 j i^ll I gJajjJI (_ylll j j i a 1 I jj'-*.' tii^ 3 (!>£■ (NASA) S.iSLjj.a'iM 



(jjijj^U uojIj^>JI ^Uaj))^ o i ii 1,1 jt_ou^jJI (j-«-^3 (Nimbus - 7) «7 - (jjj^jjijj» 
^j j-^-j-o) .(TOMS) ^J! ja-aliJLIj (Total Ozone Mapping System) a^KIl 

.(26 
-5j-»-j (_, Ir 1 1984 aLc j_>jJl£| ^j-S <IjJl>.| (_^lll ijj'^H oJ-A cJ.} JlSj 
tfjLji ' " 'J j taj 'crr'J-^?^' ' . ' " 'I cLalaJua <j}_J^ OjOj^' (j-° l^ 3 - ^jl^ ^J-*^ 
o Jl^-j da-xsc-i O^ Jljj-3 dJJj f- ^ 'cy a-utaJuJl Jijj-u^I Q^lILi Sjjlo tlSJaJiX I 
. (8 J^jIi) ij<'n~>- 1 (j>^ JJ '""^ 1 J-& ^^3 J-$ii OjUJ^ ' (j- J ^ j-^J-> S^Ialt I 
/_c 1 ' i a 1 1 j i all Ala i alj J 4-SIa-U I o JJb <j-ojL> jJ-<-a JalJCJI SjLcl JJ£.j 
(jl (>_P 'J- ^ (*' J H? (j4j^' JJ'^ 1 JaLSlII Jju ^1 i 1985 aLc jJ>j£I (^ 
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.J^jI 1 .ill ^L*JI j^c (Jja JiJS 2^, ,U^1I 2 S U ', 1 1 Jj^a ojjj^' y^J^ 
aL*_!I J^Li. ^^—ij—L^JI t_j-taJiJI (Jj- 3 J-^>" 3-JL^- 2_,j,|jj Cj_«j jJsj 

Sl^jIjjJI o jla (jjs cn^j i (27 ^3j j->->o) i( 1 958- 1 957) ^jjJ! ^yJjjj-iajjijJ! 

(j^ja- i uSal (j-o tljjj-uVI Jaj. (jji^ H^*^ >?^' ' " ' * .' Ly 3 OJ^-^ Djjj'^' 0' 
,j}3-3 4 < ill a I j_ljLj_i (j^-a- i nSal CjLIj^j. (__)ia_«j J^e-LLa iOj-S j j ." " <-<£ 

.(jjljjal (jj£jl! (j<-a- i in VI 

Ct^I Ojjj^ ''- ,LJ * ' ^ Lua-i LoJ^. Lji«JI J^-tl ■"'! S-lLs (_y3 Ojjj^' 3 1 1 ii 'l I Jj'« 




(8) JSL2, 

J 1 La 1,1 «.J_>Ji ^J^j^ jjilfl-ia 4jjaJj>Ji ^j ua 5j| ojLdJJ «7-(j ua ■ i j >»/- c I * la! I ji^' I ^ La aj 1 1 3jj_ua 
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jiaal\ 6J&JUUU0 ijJLUI 

4 £ U i 1 1 ojufc (_i I j » j i t-i 4_Lo jjjSJb La 
2 j , ta 2 1 1 2 * U '. 1 1 jjj-^ J Q i ii 1 /—da-SlI JjJLI! (jLs jiloAll J Lak /_i Lol 
(jj>2 LlL»JI _^>JI '"'■ <ula ^^^ ojUJ^' ' U5^ <*' JlC ' L ^-'- i (_t^- S-^wHiJ ''^h'J-^" 
.Jj-aitl I JLA (ji 3-ia- miiijtl Sj^iVI i_iLiiI .2 SUM I ajufc 

(_>a-a-J (jj J-J i J JJ La-ll (, ■ taJill (Jj1!I 3^13 /_i jJjejJ V 2_uj_L>J| 3_uia2JI 

cr^ oj-^H ^^-hLS ' 3 ^?iJ a3 ^-Si^ (j- }-" JJJ-^ J^ 3 Ojjj^l ^^iH- 
/j.'°"'." " Lt^ "^ 3-^j^ J^| jjj \j^>aJ| I jofc J i aj ^,""- icl^^JI jj^xj (jl i^aJilll 

' Ci*"^j d* ' f'^j "*^ >j " Pj" ' '^J 'j'^ ly* 3, ^ J" o ".^ rr'j < "I Ij-aj 

4j*-uj <Ltc I Ila Lai <_iLjj-ui (jJ! ijjjj'^' jrPwH Ct^ ^j^^itl I JJb J_)-»3 Lx-&l J->-l 
(Jia hjLjijVI CjlLsLJuJ (j-a sLsoLlII (-jjIjjSJIj CjljULlu _^>JI ' " ' I 3 ■ La Cj^Jj 
«-3-j-o) i(Solomon) <(<jjjajjjjji» £yl J£ L#J al3 (_ylll CjL-uljjJIj i_j^cjJI l*JJj 

J£ aJJ9j i (29 ,«J3j x^j-o) i\ o ^-ujLuaj (Mc Elory) « ^jjJ^Lj » i(28 aJ3j 
(J_«lc fjt>] {j\£ i c1)_Jl3-3 d ^ , Jr!-*^ ct^ ' ' ' ' J- ' , " Jt " 4_jS_jjlS_l« ^^-Lc 

CjLj-Sj-o 1 _yia-«-i-l ^Ij^JI Cjj_Lj (j- g*i '" ct-^' (CLO) CjLlIj^v j_& I J^a 

'(30 ,<sJaj *_»-j-a) i4_ujL»-aj (Callis) (j ii j tl£» Jio (jj^i-T si olr liJLufcj 
(j-c (_>l3Liilj VI t_*^=J ^l ojLh? '(NASA) 4-u^l f-^'-'-" lt^?°^' '— '^^^ J^J-^i 
(_^ OjUJ^' j-Aj- 3 (j-° J^-^^l (j-^ i-L!j"i mi" (_yl!l 3-iJt-ijJaJI t_il j i ii VI (_pa*J 

u^aAII JaLiJ j|j UiSLa .jikhiII jjIjJI JaLAill Jio i^ti! LLJI olSjIaJI 
J "' '-'J ' J-^'"JU- ^ ' " ' * .' ct^ I . ^. j . ^. -^ (NO) (j^-j^pjJI >>j i nSJ jupj3 jlj 

Vj^tx (jjjj^ ' ?- a ' Jl;e -^_3 '^^ iJt!-'-" 5jj3 sLui ' . JaSJl ^1 J j i nSal I Jut 

.(j^jcjjj^l ^yJI j>LjI 
' . JaSJI (jji^ Ojjj'^' ' 3tP->^ Ct^ (_>*3-2Jj| (J-A 'ijji ' ""'II Ij-* (2>£, 3_iL>-5lJj 
S ^LouVI (JjlS (j^ tLtc I Ila i^al <_jljjji2 a] 4j<jj^-i (_!Ljjjii ^1 jJJU j^jjjsjl 
»l LtaaJl 4Lufc 4_j£ L_<£^Liil i 1986 (jjjjLo ( _ T 3 jjuJ^ Juuu CjLiuk 3ji£. CJ-al^ 

(NOAA) ciUaaaJllj^l v-jLuIjjJ SuUVl SjI jVI aiuij .(NASA) iLSj^iV! 
i_jLcl_u-aJI jL>olj iNational Oceanographic of Atmospheric Administration 
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.Chemical Manufacturers Association (CMA)2_uLui-iSLll 

Mc) «jjjj^ i_l!La» <ilaje-a (j-o CjLJjJu (J^LLj! (J-**Jl 4Jaj. I " i ' i i iaj JLSj 
^yjjjjsjl (_JaiILj (Amundsen Scott) kCjj's . u (jjj-ujijj^i» 2U->« ^j i(Murdo 
dJJJL^ 2 aJa-UI aJ-& ^ Lj-L«JI j-^JI CjI S-lLj ^ oiji^' j-i^P jjLSJ 

(NSF) 3Jl»1I.I iTjLjVjJLi « ajJjJJ 3jlfr^l 2 i ii ( njll » 2t jjj S^jLU QjLa^aa. 

(j-oj n-djjj^-u 2_taL>. ^ Sj^Li. o! Jjla (Ja^>o National Science Foundation 
t-aLu^altj^n iJ-i^jJtj^LLaJ (NOA A),-,IU_.^tlj j-^.11 2_^,ljjJ 2_iU^I SjtaV! 

iNO (j^-^- J^P-iJ I jLuj/ISIj iOj o3J3**\ *— ■ '"-^i)-** •<J-'- < — '"Ai)^? 1 ^' (J-° ^-^i-*- 
:Jio (_psL*3>2?l (jAiu j-j^p (jjiLil <-dJj£j iCLO Jlo J>1SUI Ojj-u^Ij iN0 2 
i_xj!jjiuJ! (j-o dJJj j_lcj HCL dJbjjJijijjL^JI ^j^ 1^-j 1HNO3 dJb^Iill ^_j^ a-a- 

2j ,U^tl 2 *UM I jj^a _j*JI ' " » 1 2 ■ La ^^ J^j-j3 jJs (_^!l 
oJukc^LSjj iljLiSLi JLjpJj-o^ 2Jjj 1 4 c,n.al>. I 1 987 j-laLu-u 1 6 ^j 

JLjOj-uI Ajiajll I 989 ^Lb Jjl (^ JjfiiU SJLsLj S-lsLojI JjSjjjjJ JjjJI 
LLl3 j^jji, I jl JlIoI A-lsLojVI ojui jjjjuj 'Ojjj^ I *L2j!o ( _ t 3^jJj (_jjJI -llj-ll 

•Ojjj^' 2?jU 4jU^J 1 985 *Lc (J& JlSc i^jJI 

4-La-pJ I (j_jjj^ d ".' J -" '"' ^^ mi<ij «Luji«JI lIiLl^JI (j-« JJJJ (aia! JlSj 

(jjijj^l 4 j 1 11 1 jjjiLlSj 1 988 ^j Lb (_yi 4 j 1 11 tj.a d_uLu 2_cLi>. c^Li^ ij^^j^Lj 

• (_3-li Mill ' pi La 2 1 1 (J^>-J JujjjJI (J I i"i /_i3 >^' (y^ 

2_j^j>JI <_jjL*jJI» ajjiI c^j* 1987 aLc S^j^oI 2_c:U^v t^ola di!j^ 
Airborne Antarctic Ozone (AAOE) «S_j_jj_L>JI 2 j j U 2 II 2 2 La ' 1 1 ojjj^ 
2_cLjj>JI a'jJti ' <*j ' <aj c^j>o «_»l3jj ioLsoVI I jui ^^ ^^t 1 *'j-^W Experiment 
pj_i (j_o Sj-jLia L«_aI Jl^-I :d a J all I Sj^v^l £yA j-jjS-J (j^JJ^j^a (j^j^jua 

£jj £yi ^ykj (ER2) SpLLs mJ>>. Vlj < !>lo>L^ 1 2 ^Li3j! (^ j^j (DC8) 
tjJjVl Sj-jLkJI c^aLaj <a_LJLc. cjLiliJj! ^ ju±£ Jjl\ (LL2) cjIj^Us 

Lo-i-LJ i^^-jj-LsJI l-Aj-SJI 5_aIa-La 3>^ CjI^ILojJjSL!! jj-o 14000 3^*-i ^^ '•"*"'.' 

Li^oLej 1 1 j 1 itdj 2 ^U;l I (J^^Lo^lj^ 70000 ^cj SoLsJuj 3_jJLi«J1 5>jI LaJI ti^oLe 
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jiaal\ 6J&JUUU0 ijJLUI 

i_jj|jjiJ| jjSjj^yJI S^LjioVu Q^j^i jij^ia jij^lSLII cjLoj-oj hjlLlIIj ij^ISJIj 

.(jlaH! ojui (_y3 LjJjJI _>*JI CjLLlLj ^ Jl^-jJ Jl3 (^jJI J^> Li^. V I j |_£jj>.V| 
sLui (^ 4JI (J-^-jJ S-cLa^JI ojufc I gale i".t<^>-^ (^-" Kjliill (JjJ^-o J-t£.j 
i4-j-iiadj| ^ dlall I <_jj_cvj (Jl o ~'i i_^ I -i loj ' ^ tjjljj ^1 jrP^P UJ^"" 1 ,_,. JjIII 

CLO jj K II (_^j_o 2 j i n't i\ j>j3 Lx-Lu i Lo Jl>- (jJI 3 Ijft Qi^ 4H<ijS (jSDj 

.(9 jSLi)i L^i>. llg-v"! 




•Vi 




2.50 ^ 
1.75 _!>' 

1 

1.25 ° 

0.75 '^ 

•d 

0.25 



64 66 68 70 64 66 68 70 

(9)JSLft 

Lai . L^l^ I 'j >ol I i KcloJ-i^j j!j)j I m i 4jj^1>JI ^ 5 La ' 1 1 tjl i mi jj^ t_l^' *Lijl (jjjj^l r Laj ' ■ 



. LiJ-t>- I *J^- 'I I <iK ^-p^lll \jJt (J-2JJ i /j ■ La 2 1 1 iJjJ-Il (_fi oj_p^3 (j-o 

|jj Jl3 4J|j i 1986 aLc ^ 4-lLc ^l^ Lx-a U-jjIsj ^i^l J-J-^sl J>-3 3_uj_L>J| 
.^jjjsjl ' ^ .U*tl t 3U^ ^ 2^1^'" (^ (. S^ VI jljijaiVLj 
/j I c (j^-4-i La Tc-tisjl tJJ-SLj Djjj'^' 4-j-m-i u^\-a-x->\ (jl •» Jaj| dl! ji 
LaLc_l (3-*^-! ^laLaje-J Jl 1 I JJb ^jlj tj^^j ^1 ■*■ la i ■■ (j_« 1^i-a ^nS 20- I 2 pLaJjl 

2 j^ I j ,^ll jLaJs^l ( j_o Sjljljjl CjL-uLl£JI *_o 
lIcse-Lua I Jl3 (^jjjsjl ' . .U5tl d ^ U ', ^ (3>^ OJUJ^" ^ ■' ' " ' O' U^' '**'" J^J 

.(^jlaj'iil (j-o (^ji-^l (JiamLj ila-LjJ I (jjljj'^'' 3 i ,i n'\ dLiiul AjjLujjs 
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jIjiJj (clo) jjisui t_^ys j^j^ o' *Li-*l*il v^jliuJl ojui i-.t\^y j^j 

National (NOZE)«2uUVl oiji^ 1 4i/u» '"'k^V L<i£ ' LJ*J! >^' CjUJo ^ 
jJs (CLO) 2 j i n 'i (jl « jjjj_o t_dl_a» 2 La -> a (_a S-^jlSI! Ozone Expedition 
(_yi 4"It- i ii (jl I J i itflj 41»jJI 0J14J jjj 1 11 La ^Ir 1987 aLc (^ \j-i& iloljjl 

.(jjjjjsjl <_JaJill (^ LlL»J! _>>J1 .-<! s .U ^3 jj^jl 1 nil j»L»JI 

4-l-u ill, 1 jljj,l j<s-fl>l (j-a JL».lj jjt (CLO) j^lSLII <_*£j-a (jl jVI J ii~ » 1, 1 (j-oj 
CjL^5j_o CjULjjp. (J-Lso (j_o i_j£jJ,I lAjfc (JjSjjj 'tjjjj^' I *— J 'Ai5^" l< ^*"^ 
liLli re '^■~jj isl^JI (_y3 ajj (_p (jLtujVI I j S I Laj (_ylll (j^jjS jijji^ jijjiSLl! 

*LxjI (jjijj^il 4 1 1 11 1 (j a a se '" lixp- i(9 J'C i"i) ijjj-iLcuJI /-JbeJiX I (j-o *^Laj 
-_^>JI ^ (CLO) j-j&jl 4j3 jIjJj (^ JJI C^S^JI (^ jU?ll jLgiJI 
'" ** -i^ 1J- <^>*j*-a (JLicI (jc ^j^2j (JjI 1988 (jjjjLo (_y3 j_iij jJaj 
OjUJ^' <_oJ3^o SjuLIaj ,»3-23j i(Ozone Trend Panel) /oj^Lj <-2jj>3 CjI umijltj 
SjIjVIj 1 (NASA) S-lSL^-o^I »l ■ >» all 34h* 4^j-«j>J.I aJJt - 1 ^"j i^JUJI 
(FAA) iuUVl (jl^oloJI Sjbjj '(NOAA) v2jLU.pJ.lj *I_$».V| iuJjjJ 2_jL»Vl 
United (UNEP) Slull SjiseiM ^s_a^f 1 ^aLijjj 1 Federal Aviation Administration 

. Nations Environmental Program 
(jj^S _t>^JI '"'■ oMa (_y3 (jjljjsl 4 j 1 n i (jl <1c.jju>J,I Jufc ^jjJlJ (j-o (J\jjjj 
ojii-l (<u u-uLlS JjI (j£. 1985 aLc (^ lj-u$ ( " . ft jjs (jjji^JI ' . J&2JI <L2.la.La 

. 1978 aLc j-Lo I j mij 2 2 La i 1 1 ^ (JJJJ^LI 
0Jl_& (J-^>-J L*_« (J_4-*-3 5j_lIIS fiLtXlx. CjLujfc (-LILlA (jl Ja^JI (j i n-*. (j-«J 
«Lj_<_d> CjLj_l^JI ojui (j-ulj (_3-Lcj i4-^SaS^JI L^jLjjjiI (jJI (Jjj-ojJIj A K i"it,l 
,j_«^3 (GRID) Lfl4jjL-a_aj 3_JjjJI CliLaj \i n\] SjLc:L9 C^oLsf (_,!!! (O^o^l 
i^yjj^j-u ^J^ljjs 4j>Ij LJU. Jl»-jJJ 1 (UNEP) SjjjIJ SjjtiU ^a^\ J-oLijj 
«Lj_j_JLi ^ a I »~ 1 1 Cj La j utXI Jlo-ojJ 4S-uii jj£, 3jLi£. (_yjkj iiiJjSjLij i( d^jja-j 
iiija_i j^lj_oj Cj Llj_a>j Cj Lo^£L»- (j_o I J illaj ( _ 7 jJ I Cj L^j>J I JSLI La^pjjJ 

LLjJl^v JlJ^LLij^j j<sJjLttj^>- Sjjllij ptjjijjjl *!jjj 4_cujjj d jcTllS I Jl3j 

3_bj_o ^ j^j-^l I j-* f^' J^J 'cr^i^' ^i>LiJI 3^!ji.l J-<iSLj Ltjlj !j^>o 

^Jj^.tl ij iJLcajVlj I JlO-OjJI Sj^>.| (j^ J_uSj -ijjj 1/tJJ^-iJ! l_!J-L>- (((Jljjjl)) 
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jiaal\ 6JLSu&uo ijJLUI 

j_4jj^5 ^ 1989 (t_j|i) (J..U miM j jjni ^ 3Jjj 48 «L«_Lc *-<Co-l jlsj 

<_<J3|^j<JI ( j-° w ^J^>«-> 4i-j-<^3 Ij^luij t(J jj^_u ^^3 J ii» ill 'lijjl! SJlxjII (S-a^l 

(jLSLj-u J£LI 3_Lx^iiILi tl jJDI CjbljLal (J \z. I Jjljia Ijiai. i_l!Ll& (jLi >4jJI! 
*l jJLlt r-LlJl (^ (_>-a^J (_gl (jij t2 j'v o i ntl Sj^il! (j-^J i^J-Lt^aLa- oil 3_l»-LijVI 

Q3 '"'J* j (J" 1 '-*-'' 0^-^'J^' CT^ ' ^ J ' ^ ^ I M'll I^JjGjjjjUil «U_U_L£D «L>-jJb^Jj 

I j_a> iiiJLiLlI /<JL«JI JjJ (^ 3-£:L>J.! ,j_o J » all) ^yJijLJ ^jlll (jlaLU! uJs 
^jLLsj-ioiJ 4_)Lud21 ^j-* (^a-S-ul 1 JLA 4 i 1 1 n 1 JL9 Lcj t^se_dl ^Lj_a t_gj"< i n a pLcJjlj 

.jJLJt 
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jJs 3 j Ca i --II jl U nS\ aj_tb jj j La (ji jJljjj 
(jj^II i a^taxLa Ja <Uc I i-LtaJl 3jj5-!l ^i'^ 1-0L2 

Cjjjjj» j_jijj 1 1972 j»i-C ij^LLaj^j JiLut-p 4_GS 
I Jlj* j-2jj • (Robert Angus Smith) mSjo m (j^jjsol 
I Jlj* «Lj-3 ' ^- .'J J ' 3j&i-ua 600 (_,J Ij^v ^^.S j Ji all ! 

J<-!l d-Lis j_«^>J I cd-Lj (j^-jj 1 \j~ I "^-iLi j "1 1 11 i"i >La 

jJaLJll J^: 3JaJal m"iU jLLwVl oLlo Ja <-.t\^jt 

.2jjjJ,l oo^j 2U_i-»J,1 

(_gjJaj i^j^JjjJI Ijui 4jo itl JI Jl>.| «LjjJj (<sJj 
Jill 3-t£ I u^aJI ajjiJI CjIJj yj*. (jLujiill Ljljj J9 
(j-o l' Jl i)- a I jj a aJJt'k ill jJlj i4_Ji,L*JI t_j^>JI CjJj 
J j La-seJJ JjJLjJI i-laJJJ jaJEjill Jila .^jjsjl plj-il 

.cjI^JLIj cjV^I JJL^llj .ajjIj^JI 52LUJI Jul 
Jj-^-j ijjJi.1 3-5^ 3^' cjJj JjI^j JI cjjI JJIj 
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jiaal\ 6J&JUUU0 ijJLUI 

idljla *\^£-\ JlIo VI jLLa^VI ojut Sj j La ~- ^1 (jjjjJI «_<4i>JU 'Lj-ijj (<iJj 

Svante) «(jJ.Sjl OJl d "■" (_,£. JJ < I 967 aLc i(_£Jjjjji jsJLc Jaa.Z La J-i£. dilij 
(jIsLLo (_)-aJtJ 3_>2 . Ual , ,.** (Jill j I U * VI jjl i3jjjJ! »l olr (j-o _j-<fcj i(Oden 

«Luiaju>J! CjIjULII ijuji tj- ff""* J 1 oJui jl joJL«JI I Ajfc (jlj JuSj 

' aJlie-C ( _ T 3 3j-ajJ,l ufcjul (_j-llj i«Luiajjj>JI jLLa^al ojui SjjJai- ^1 j<sJL«JI 
*s_<-uVI dJJi jl La aVl oJlj* Ir (jj Lalj i4-ijl_ojJtl SgjLxjiaJI 3 njtl j-i-oLk: 
«4 «-j -Utl Jl^o 4-uLlo-iSLJI jLvujVI (_J^3.» ^^oljjJI 
£Ljc_lj_i VI (_,-* La 3 j <^- a->JI jLLa^^l (jl (jjJi2IL*j (j-o ijJLufc jLS JlSj 
CjljLiJI iill3 : JiLo t( jl in't^U I jj'a JjJo V j^oll 5_.._.,Utl JaI^jJ! ^yzju 
(j_a 5^-i-LJ Jl3 (_ T J-II jl i(j^SljjJI <— 2^>- (j-o uLl>-I (jj^JijJ JL3 (jr^\ <Lu.2a.ajJ I 
.Cjul^-pJIj CjuLuJI uLo-i (Ji^>o Jti^. /tJ-i3 jl iCjuLiJI (JjIj^v 
JlJLo CjJoo tLuiuIajl (_UiIjjlII ojui (JiLo jl uJls-^J j LaJLlI I ' 2 3 ' LiJi jjj 
(j-o OJbo JlS CjuULII (jptj->-J ijLp. 2 1 (j^aju ^^3 jjlu Ju3 (j^ilj_JLs iaJLSJI 

<j-SLtj '<»^J ij-j 'Lj-j-H cjLcjISLII .m . n-vl (J-JLxILi (*j-23 u^_uSLJIj ijs>-x (j^>- 

ij-p-Vl jj-oJI I Jj*^ VI .iUJI j ^UJI I J 1£ lLi j frLaJ aJ 3_uja^>j| jlLa^iVl 
.Jaia (jj-^' ''-*-* Ct^ CjJL>- JjJ^>- S(_, i"i_i ''^.'"j" l-^JI <j-° J-J Vj 
(jjj£j ^ (J^ljJjJI ( .jmtl (jl n*l Mill VUe-o p Jj V LlJ 1 LJU. (j^-u JlSj 
(_jJI A ^ '-y ,'^\\ 3_t^ LLuaJ I ^SljJ,lj ^jill CjLLajtA jjk 4jjiajjj>JI jLLa^VI 

J 1 1 nSJ (_5-iLi '-(_p-o 4_uiaju>JI CjljLiJI (j-o dJjLt CjLuiSLi Lj-ajJ *I^JI ^\ 

. (j\S>-JiJ^ui\ JlJjjISIj nj^JVJjJiJ^JI JLuj^jSj iCjJ^jSLII 

j2 till jj 1 L4J-0 dt--vjja- (_ylll (jlaLUI (_5J^- CjljLiJI flj *j;*'l" j <^~^j Vj 
^^Jl LiLl^vI I jl*'" JlIxj LdJjjj ij^i-V jlSLo (j^ LliljLiJI ojui Jji^o 7"L>!I 
.«LLo Ct--vjj>- (_£JJ! j. t i^l I ( ^j£, JjlJI JS SJljjlj CjLsLvu^ 
jl La a "I L$-J jj^JLj (_j-lJI 4_2j^iaJI (j£, «L*_u3!j 5^£La ijJLuk J-=J-JJ Vj 

iCjj^jSDI ^Ir 5jji>J,l CjljUJI (jl Ju2-*j (jS^Ij i l5>?^' *l>^l (3^ <Luii4J>J! 

Jj^vj ( _ T ^ slj^JI (j<-a- ' mSI *_o (_J£.Lij iCjJ^jSJI Jj 1 nSJ jjju jLc. I j /vij 
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jj-« JS*- I J J I tlS t ^jjl jj^tluj t^ Mill ^y£. 3j_}U^ajl «LjJ*_tui2_Lj 1 (3.3^ ^ + Ml 2| 
dJJi J-jlj J L:;t ^ lSJ^' "— *i>^-" JjlrlSI lljlj jOjj/U I—Sjjtj CjJ^jSLII Ji-U-uL£I 
^j^ o 3» ^-j-ul_) l_3^_*_» Ljj-S I i*a i^ /ylajt-ij 3^Ji ^-^ _S^>-j-L.1 *m jLie_) *_« 

(jjj^.} ilij 45jji (_j^- *l>$-ll (_j-3 I *l* a (jj£jlll dJLuj^jSJI ^j'-* a-a- /-JLjj 
S0 2 + 1/2 Ch » SO3 + H 2 » H:S0 4 

CjJj |S II J J 1 nS I ^JU ^JA-a- 1 nSI CjJj iSjl J J < nSI Gjlj pLa t * I j"mj-iS ijiaj&» 

jjs (_5-J-II 4jjl2JI jljJll ipmj *-« ^_j^ »jJI I J-A !il jj (j-a sj-»- J^tjJ J^J 

i_3j_«_j Jljjl>. i_x£j^ 3JL>JI ojui ( _ T a 7iv-yj ij^Liiill •■ ( _p-o «I^JI ^^a J^j^ 

• j-M i ii ill Cjljj^jS ^_i_ul_l 

(jLa 1 jl La flVI .Uj^ , „l duuajjs ijJLui Jl»-j3 Vj 1 LaLv _^>JI 03^ La JJ£.j 
slj^JLi <iy 2 1 » a (j I j 2 ■ j j^Liiill diLb^ji (JjLsjj dJLuj^jSLII ^^ 1^ ^'^j 

oJlj* (j-° i" ijj-^ 'J La azl i taj 2-mJ «Ljj-uLlo i aj)^>_LaJI -» j i <aj LaJ_t£.j 

^aj^/l ■» U , .. ( _ 3 JLc 4jla ' la 2 i uJj ij-Lall *La ( _ T 3 i_jjjG (JjjLsjJIj Cil oj i n-»Jl 

^ .>. ^ ^_La_a < : Lu_A ^l^- 
JuLsJI x_a aa-Si i n"n ^_)^ i --II '^'\) oV& i3.3_Jj-aJI Jjjui^sjl (j_9^J LoJiicj 

.^Paj^/1 -»■ l^ , ,, j , ,|S" i _ 7 JJI 4jlj^laJ I LaXtfc a ^_2_uj 
jl U ^*V I ( ^jj^_j ( _ 3 -3 iZj-ij-i£J\ JLu-uLSi *_o (j^-J^-^J' '-"I t-dj" r~i~_g 
^j_flJ1 rilU^fl ^23 J^^JI i^'^?-*"! il>* 0^-*" Jt>^-" ' ^J" 1 "' I mi nj t cLj_L£2ju>J I 

jjj^ 4 < i'iVIj 3^JI (j^^a- i nSI ^J-^-J (_,-3 (jl^-j^UJI J_Ljj/Lil J^jtjjj 

IJl_A /. 2 Uj iL£jb^J_ul ^j^ 03> iQxuU (_3jJU ^>->-i t^J^ f>ga 0^ ^^1 4-A3B LoAi-jJl 

dJLuJjjSJl fpa o^ jJILa jLLa_a 2l i>Lj_a j«_a jJ^Jj^ i ( ^>^'-tujl ^I^JU I 2Li rt ^j^ i >i II 

d j,>. ^-^11 jl u nS\ Lij£La 
^lo I «Li^ (J^jvjijJl;^]! (ji^Ji yj£j3 tjj5>-i LajJt^. Lj ua o^ j La 1 1 ^La jJIjljj 
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jiaal\ 6J&JUUU0 ijJLUI 

I ju*> j|j I jLa < 7 er i;».j(_)jLj4]| 4^Sj ^jSLj J^LoU t LtLa . L^b^lJs jlJ.JUJ.1 
:JiLa Ly-La J>L>JLI (jl^^LlJ o-a^H^ jl 9 /\ 8 ^ j .^La iiLIi ^ ^jJI 

(j^ J^l jl 5 jl 6 tc-u^sLs i7 (^ J^JjtxlI ( _ 7 Juu>-jjjuL^i\ («2ijJI J-3 lij Loi 

jl t^jj o j 1 II j j L^a c oj\ ' C 1 q J- l^c : (_p-« Llu3 m q3> (J^L>Jj ^jlS liJLo 

.(IOjSLi) lc LW! 

•» La • •■ ij I c lLj 2 i "~ LoJl^. (_5-4^ . <U-u n jLij 4-ll^»>JI jLLs^2 I oJl^Jj 

Lljljjl (j-O 4-jJI O Mill (_^LdLl1.I (_j-^ ' * ' ""' L3-"' jUa^a*! 4jIojjuv *-Luj 
J uaj JuSj i4 , 5-4 3^5e-J (j-Li-a-JijJj^ll l<j o^j *_Lu jJia i Ij j j^ I Jl>- 3_ujJLll 

(_p (^ dLuj^jSLII ^_)^ t> (j-o Aljja_iia 1 00 ^c-i J- 5 ™ L° j-*j '3 (_5-!l uLl*-! 
(j-° bj;' 'j 1 ^ cj-iJj L^JLa iLcujji ^^a ,jjijjLu Ala-taJ I ( _ 3 _l^Ij'2I (^la^v 

(_g^Jjj ijL^JjI oLlo ^1 L^J<-a tLL<jj>uj "^H-II i_r^ ^.J^J-*' ajj i nlLCll j ua-k: 

(jLjji (jl ^jJI S^LUsVLi ijL^J'i/l oLlo ^^a aj_i i nlLdl j-j^>J (_y3 3 >j La ^ 3-sLjj 

jjJl^j. (j-C L&Jljljj 4-u^3-hj>JI jLLa^2l oLlo ^^3 S^L^JI CjljJLiI! aJJt (_pa*J 

Aj-L-m-lALllj i Aj_uj/LJjaJlj tAjj i uliSLll :CjljJLi!l ojui «LLLol (j-aj .CjuLuJI 

Lxji cliLiLlII jjJl>- (jx. IjLuu 3_j3jj>JI oLjJ.1 f^l jl L^aal oLw Lgla->Ji (_ylll 

. (3 1 jc^j «^j^) i L^vLlJl (jx. (J12jj ((Jjj^sLsJJ 3-5>»- (j-o JJL2J 

4_jjJLll CjI j ^^-l^Ij^I /- I c ^ j us i --II jl u ^.V I oJlj* Ja S i "~ LojLi£.j 

'"•"■-'" ^^Jl i^j^j (j 3 a iljiiLiaj /tj^-Jlj jjjjjJI (Jjj (_y3 LiS i«LlLuIj^>JI 

. (3 I (C-9j )t_^-^_a) iCjl^_pt_J1 4_L£3j_<t>. ^j.* f-^HJ jj-- i^ll i>Ju^ ^j^* > 

iS^jjiSUI SjSUI i^jUJ.1 (j^s^uS-i jIjj^^I ^yJ! 2ji>io->JI jLL^'^l i^^Jjj 

Ju£j .CjLLjLi (j_a Cl1j-i_ie-.iJI oJUfc ( _ T 3 La ,_p l _ 7 \^. SjtjIjJI 4_^3 jjj^>J I j>Jbk 
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(10) JS^, 

.(32 a^j *^>-j-a) tiSj)j_«J.I 4_L*_uiaJI jJjJLjJ. Ij jJjIjjjJI j)'^* • I LgHJj l_La_a. 1 1^ ■* ^ aLo! aIaJI 
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jiaal\ 6J&JUUU0 ijJLUI 

I J j I c Ja 31 i ■ "■" (_yll! 4_ojjj2l jL^J^ll (_>A«J ( _ T 3 3j-&LlaJI ojui Jilo ■ La a. j I 

(Tovdal) « Jljt^^j)) j_^j dJJi 3_LiLol (j^sj -lSjJ- 5 J^ "V 3-uA^uJI jLL^I 

j<j_<-uj-a (_j-3 «L_«_J( jj o I i nil till «i i nl Sjjjl^j j-$ill I J-<k j(j"ii"il JuSj i/tjj^jju 
i U ^ , .." /^jJI «Lj_iia_<u>J 1 jLLa_a 2l «L?t_uJ tA^jJl tc_o_x-idi «t_t£Jj tAix. (_p (j-* 0"*-*-* 
(j-o 3L-l»- 'LlS Jl>-j3 2fj i(jj ol i nil i'l <i i ii 0.3^-J V i lj^5t^-a lj-£J '(*!-£■ (_p 4_lL^. 

jl . » »l i^t I I j_^a ^jjjjSJu (_ T lII <U£ I *»^tl JjlaLm (_,i^- CJ^taJI J ' -""' 2j Vj 
) _ a **• 1 1 *LjjJI \>i-tb ij^J iCj^LcaljJ.1 (JjLxj^jj jK i nlu «L<t>- JjJ.1 (jjJ.1 (jyi^. 
LoLx-i SJjjtill (3^3 Lit I Lr L> ~3 i«lLui^>iJI 4_Lflj^JI (^LsLil,! (j-o j_uS (jJ! Jiol JLS 
J i I ->JI Lfrj-Lc i La S i •■ jl ,2j.^ i^tl jLta-a^/l L^jJI ciL-aj Jl3 (jlj-<jj<JI (jc 

(jj^-j (Jj iaIjjJI (_,!£. V.}L*io jjS-J "^ -*Ll»Jtl j-LsAI (jl (j-o fO-C.j-11 Cy-Lc-J 
J i i iiSi (_5-iLj jLc. ( _ > ia_«_i jLij!} «La_uJ (jLj^-al i i\c I ( _ T 3 4-iia J o •> It ^L)Lo 
La (j I VI i5 , 6 J^c-J J-taXI I J-^J ( _ ? -i-La-J|jJ - i(jtl rc^j-!l j-Lu JlSj i«Lj^ (joJ^SLtl 
'.(JlLa iditj jj£, ( _ 3 _Ll>-j|jJl : l£]I ' J i a j (_L2j (_yi^ jLLajsVI lilij jjfc Lufc aJunaJlJ 

jLWolj i4 , 5 ■ j "■ ■ iaj i a> «L».jjj Lj_iLLij^_i (_y^Lc lLbai "~ (_ 7 itl jLLa^al cdJj 

Oia2 i ■■ (_ji!l J I La a V I jl i2, 5 (_yJI LjLp-l J '^" I j" Jaj-aJ. <t>-j.}j I J il'i'C i nl 

c^jl^j . Ljj^23 I , 5 I j" i'^ji^ ^-j- 5 CmISj i 1 979 aLc 3_ujJL!I l_LiL»-ji ^yfl 

, 4_L)I i ii II '"" Jj' La j II /_^ J n<"n ii 1,1 oLjjI U .11 ^j^ ^^ 4 i mi" jLta^^l j>JL& 

.(10 JSLi) 

I Jlj* (j_o (^LjJI ' a_La-lj| ^_3 CjIj—ljc-jJI (j-° J^H^ 4jisjjuv CJ^Ij J^J 
CjIj-ijej 8 3^=J 1930 aLc L$j (jL^ ijJjjj^u 3jVj (jl dlli 3JiLo? (j-oj i(jj-itl 

109 ^=J (_yil 1974 aLc ^3 ulilj-pc-JI aJJb IJ^c (_Lu3jj i5 £>£. I j" i^aj-aa> (_Ljj 

.(33 /o^j «^j^) iCjlj_ptj 
«lSj^jJI cjLcjISL!! jj-« <-— i t_^_ <^=_j-I1 ojui^L>- ( _ T a 4jisjjjj>JI ojui '"" " ""' J^j 

i3jj JL>JI i_3j^IaJI ojui «_o (oJJSLii (jl » Laj i ■■"' joJ CjuLiitl (_ji>-J n-ituu-u^l (j-oj 
plj_il ^_)^ « ' VI 4-j-iia-q aJ| CjIj j -a- j tl aJ-£i t^f'i (*rj '^L^j L^iLcl (JjJLS 
,>. -^ll ,U , ,,jll jjjG f^jLaj jl <".<* I Laj i "I (jyitl '"'Ijj LaAll 
(_3 ^ j i^a i aJI jl La aVl j_ljLj ajLSj jl Cjlj-istjJI (jAju pi Laj i "I J^j 
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A.uaroJ I jlholll 

j^se-us ij^-^- L5.3-*-* ^J" *— - ) '^H- ;t -^' f^~& j^*' ^jljlj^ (j 2 lLUoj i«LLLt_a _}jJl>- 
oLlaj <-1oI .V*.^ VIj i4_uii4j>JI jUajaVl 2J.jL»-a (j ^S j2^\ <_yi-*J L^J q\£ 2_jyL9 

.^LpJIcjLSLH! 
^^ jL^jI 3jlc cdLlA till Ix^ ijl_L_«^1 aJJt < < 1 1 n\ 4ulu2^>. i>l_L« ^yJI 3JjLlL« 

•fcfcD 

11 La S a <i_uU,l (_gjL>J,l Cj^Ij (_5^Lc ^J 1 ^* t-^ jLLia'jI jljjiol lJlSjjj 2j 
4_ujJ(JI LuUu ^^j-oLSjj . CjuLiJIj 4_j£.ljjJI (Jjj^sLsm /, 1] jj ual] \jJt JJL«j (Jj 
i_)l Mi^atj CjuLLII jLjcjI/I (j-o ijjjj-u aj-u±x3 La j ' ^j" iSjjfcUiJI aJJb (j-o 

La <_,_!! 3-aL^VL> ijVjj (j^eLo 800 j- 5 ^ a ; |U i— ^ jLLloVI oJu* t_^uij 

.fLJI^jVjj 

1 u ^ j I jia n_)j_<SiJI ;>Llo ( _ 7 a etj.>. ^-.tl jLIa.aal ^Pj3 (jLl>- 2 1 (_v^aju (_y2j 

<_2jji_jj i3jLjaJLl,l CjLjVjJLj (j n"i i nj-tliL-uLa 2jVjj CjuIjJkJI Jl>-I oLj-o (jl 

Ji^tio jSLiuj Lglilsjji^. cjjlj jijs 1 (Quabbin Reservoir) (((j^jlj^^lji-D^tu-uLj 

.alajI ^j.* ^^-y^* 3 SJla ^^ Lga >JI jLLi-a^l 1 loj 2 1 ■■ «L*_uj 
(j a » j j ioLlII CjIj_L3 (_v^ju Jig ( _ t 3 d J'^"i*-^ <>i-jJ,I eJJb '"'in "" Ji^j 
ol_j_a ^^3 (j^aL-ajJI 2 1 1 n't tlolj La^ i(jljj>JI I JL^J 2 I < ^«" 1 1 2_uju«j,l CjljiJlJ,! 
. 2-oL»JI «!•*■ i^aJI (_5-l^. '_>^^ ll ta >. jixj LxjO i(jlj^>JI I Jui (j-° * Jj3.Lil <_j^JuJI 
4JLl2HJI CjljJLaJI ^j^»_' (j-« *j_u£ 4 1 1 n t 2jli! ^1 'Lj-i^a 1--II jLLiaal (_gjJ3j 
:Cj|j_LflJI i>jLji iiliLol (j-oj . Cj1j_i_-^_JI oLlo ^1 l^jla I J 1 1 -- i J '2^^111 (j-a 

CjL-lji S 1 I jj L^a II (j-* i^-j^j 1 ' 1 1 n't (_t-^9 '^^J-'- a >'^i lj i (3^ J 3'^L5 '( - > 3 '-'-i3jj1 

. L^al 1 n-vj ^^3 (j-ajJI JJ>XJ *_<U*JJ L^JJ ioLj-11 Ojuk ( _ 7 3 (_puju ( _ T lII "^P^' 
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jiaal\ 6j_uu_> —-jJ-JI 

I J i a J-J-— > J— 9 (jl J^tJ (jj_>_Ji,l ojui (_y— JLJ (_y3 jajIaJI jl JlC.1 <".ft J_j 

d "< I g -*• J t4_i^jJ1 ■»■ la 1 ■■ jj-* ^ <>» 1 --I1 jLI—a^l £i_La «Q^^>- (_£JJI A^j-LajJ 2 1 

ojui SjukLiko (jSLa-ij 'O^' (j-'! ^''"■•i — H j__a}U is I 1 a II juV I J_a-ij 
jLa^vi (_pajtj ' " "■ flj J— a-^Lj (jAi! c?-— ^ '^HSiS*' («-»-alj-«JI (j-a ^>J— i (_y3 juVI 

(__3 7c_l_>jl J S. i"i t _Llj J-&I miJ Lo '"(^l J "" nil" 1 uj» 4 I MJ —J i(jJ— 1 ?-jj 

(__3 J_^Li!l (j t~ *_b Ji_3 1 1765 aLc (__3 <_<_o_l3| (_ylll «Jj^ — *J— ■"» 3 1 in '& 
jLxj>-z\ ojui (j-u JcLijJI 4j*_uj <ilal£ «Li_>^j ^c-i 4j^_<j>JI L&jL^_>- 1 t _jJa-«-l 

(JJlJJ l_jLu_> I 1 flJ (J-«J>J,t _LuJ^j£Lll ^_)^ 1^-J <_<J^jSJI JU_l_l (_J->^ jl— ■ ctvj 

(j^j>- (j-o 4_bjJ,l (_jlr 1 La 2 1 •■" ( _ 7 ~'1 4_ui_«j>JI jl La a a I ^1 4— L_»VLi jj^j Mill 
^ j —a 1 --II jl u ^.V I oJ_fc (j_a (JjjLiiJI jl (__iLJJ 4jLt>- (jSlxj J— 'J .jls-V 
ijLgj^/| j? i3_>^_t| 3jLt»- ' _i " _1 tjSUj ' rN tail (j-o 4jJi5__aA pl>JLi I j^'N taj 

.j__a2l a JlA j Laj. (j-a — ^Jrp 6 -^' Jl 
_iIj_<j*_l1I (_>aJtJ j>l_La 3J^LtA (^ j_<j>JI ^1 JlJ__uI »l oUII ^j'-'J (JjL>- J^J 

/_ I C J_LJ>JI lj_fc (j- JlJj U""J"^ l — -1-*J '4-L— a_< --II J__a}U (_p3JJlJj (_j— II 

£L2-jj_L_!l oJUfc j i"n " ij . L$-jL»-jI (J£Lj _2^I_) 4_<_>Li. jjljj (j- *!-*' ?* ' " 
4_j^lJl -»■ U , .. (_i£. ^_jj>J1 J^^ 1 " i n a ^jji^Iuj LajL^ Q^.jl^J.I «UA_flJ LX I JU 1 2j 

. I gj i j»j i >. 3JjL«Jk L^jj (Jj£ <iji>. i—il 

iJUIj Jl^-J! (j-a ljLj)-a i-J taU L^j^ dJJij 1 3 j . >-> o -»-I1 jlia^Vl jjjLIi 

iSJ^mioJui Jiilr-Lbsj^liTjIj^tJI oJuk,j^ LaVTiiJLufctjI^yJI ^aLbVLi 
(_j.12.1j V (_^>- jj^>JI aI jii__ ul ^j— 5>^jj 3^J i.l u" <i2j^_i_!I ajjb (jl L«S 

.4j^_) 0l_La ^1 CjI^jje-JI Ol-La (J^_uj JLsJI 
j__3 .Ja__ —Lj^alj VJJjl (j— ^ *Lll— -a_JI jLL—a^l 3j_»_i j • gj, 23 Vj 
ojui (j^ 3uL«J,Li i(j-u_Jlj i (^^ iojjJ I jLsoVI tJlLa ^jjx^ll J^LJI (_v— -»J IJJ 

.j__aVl 

jj_) u \r 2 SI U II rL—Jj (_y— 5-Lo-Cllu.U j^s^II £•!>>! lJ>^j L« SjLcj 

(j^J^La (Jl <n~i nV IjJijJ i(jj^JLj '/. 3-'/ , I 5(^1 (J-i-aJ JiJ3 i—iJj-cSLII tj/js jujuus 
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A.uaroJ I jlhoUl 

^JjJi-9 jJLa 3j_j_lSLII ZLcl LuaJI JjJ-tl ^yfl aLc J£ JaJSaJI I jufc (JJJ jLlLaVl 
WjJJ' L3-^ ^-j-cLu-aJI (jjiaLcll I j^IU" ^JjJI Cjj^jSDI J_i i n'Ci (_yJlj jLc. ij-a^ 
(_^£ 3_La£LII £ j-& jJuJJ La-Lo 'j»Lc J£ (jLiia'i/l (j-a Lj^jla 50 ^e-b «I^JI (_y2 
£yi j-±& ^^-iljuj . (jUla^! (j-o uaol-a 40 ^c-b LaJl>-j Sji^tlll CjuVqJI *I^>-i 

(ji jljc_Ls 1 1 j ~^ '~''! ij-° '"■ ' "jl L4JI («-c.j ^j'^ 1 a->JI jLLa^a I ojut (j-a (JjJjI 

J • cij ■ "~ Ij-cujjj-uj 1 JjjjjJIj i/^jj^^-Jlj iljulJiaj 1 1 1 no ill :Jla 4_ujijjI VjJ 

(_£_^>-I Vj.} (ji ilr*- 3 * 0-^ '(j-* 3 T~ '"' "^ *— *i>A-" l — J '-A> x ^ ^Lj^e-o IjLla-al 
^^JLl! (_,-* Lj_iLLij^jj 1 Lcuj^sj hjJ^ajIjJIj iljiiljjaj * 'vT^'J * LjjLLT -(JS-a 

. <L*x.jJ,l jl La aal ojui I feJ] j JLloj 

/tjj^JJI (_^=jl (_,-3 '"'j ' "^P '— *i>^-" (j- (j-* 3 250000 ^=e-i (jl J iJl ^' (J-°_3 

ijL&aVl £y» 60000 _jatjj < U^-bJl <j-a (jLilaVl <j-° 3000 ° ^*J U 1 " < 1 974 ^Lc 
.(JJ^aOfl "Lujijj'i/I JjjJI (j-a (^LJIj 1 LuLLaj^jjj-o 4_o^j<JI 7"lj>J! ^Jjlj l<3*il<i-»- 

3£jj>J,Ij SjlsI jJI JjjJI (^ 3_LaL>j-SL-oV! JjjJI (jl jl>j <. m,,iII 1 04! j 

JJJU (_jjJI 4-LL2a^gJI jLLs^^l (j_a Ji^ti! Lljljjl (Jj-l (j-U (_j-ljL*J 5T-aUj-l *_t^oJ 

L^-iJj j j 1 a " ( _ T J-!I (j-4 L4JLJ Sji^tll! lIiLV^JI SjJoSLII 3-ajSL>JI - j""j 

,_ > l3La->- jl 4_LaS jJl2jj ialc (_p I g-u^aljl (^yl^. da-Si i n" (_^ill d ^'^"i*-^ jLLa^^l 
(_gjlj (j-a L$-La '/50 ^=-1 (_jjLj 'ijis O.Jr!^- '^ ^e_b jLLa^2 1 eJJt LgLaJO (_jjJI 

J£ 3-5^ SJljI 1 ntt 7"h>n (jl dJjJL x_UsjJI I JJt (j£i «Lai«JI Jl>-I jj£. J^J 
(jJal—La ^ I c ' . 1 J J j idJ j ulS U /t j !->■ (j^a I Jljj 3jjtll,l CjuVoJIj I Joi (j-a 
(j_a ^LjLa LjO LgJajyJa (^^ I J » a (Jju>oj i4jSLj^a2 1 SjLill i_j^c.j i La i uj 
j I La a? 5-ljU* (_,lr j-a^l ^i^ cr^ uaSl • """' itUI jiicjj ^ J'^-i ""^ CjljUJI 
^_3 1 ^ ^ 1 |_L>I» : Ij^>-Lji «Ujjj dJLIj «LjjIiJ i4jJ_cSJI (_jj^alj2l 3>^ ^_;'^"i^ 

"2 "I -» uaJI «L«JLi 4_i£ljJL>- ajLc 3jojjI ^jL^J 

jl La aVl Jlj* (j_a 3^>oLlJI jl La-j>Vl (^JJ JjjJI (j-a >J^ J La^ Jl2j 

aLc Ij-mjj 1 ri_) 1 a-ila- (_ T 3 3Jj^ (JjjMjj Cj^Ij dc^-aTL-v I Juia I Jl^Jj i<Li-L<a-»jJI 

' J >JI (j_a jL-J_)-a JJl^-1 JjjJI OjLji (J^ 4_^3 ' " I J J »~ LSLfljl Cjji^jj i 1979 

j I u ^\l I ( , i m 1,1 jlj^JI Cjj_Lj 4_caLjtJj iCLij I" II 3j_aL13 (jyl^- S) La-j i all 
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jiaal\ 6J&JUUU0 ijJLUI 

. 4 t i'^ o -»J I 

( _ 3 -3 Lj-ojJ ' ** ' ' ajj (_£ j-!l CjJ^jSJI Jj i nSl (_yJLi jLc. 4_L<»i (j-° JLseJLt <LajJ£La 
CjLJjSHI Jl>-I jji jLiJI I jufc jLQ^.Ll i \jajtl c-lj il < aXiie a jL?^! a T -~ ' J~T"^ 

. (jLSLa J£ ^^3 2j.^o^tl jl_La_a}U 2 "i/>>11 
v^jJl^jlj i 1980 aLc iSJLljj SjLstUI ^LjV^JIj lju£ <j-o J£ C^tSj dl!j£ 
4-j-iia-q --H CjljLiJI CjLj_<»i (j^ JlsbJLI 2JjL*-a /_^ (jjL\ilL> I i J '" (_p I Jj a 

2 j,^ »>J| j I U <i\l t S^jjjJ.lj .2^ 1 ;,^tl Li^jLiialo (j-o SJ^jtiU 

(_y3L>JI (jj_il_HJI (JjJljLLI cjVjLx_o ijJLLa (_j^j>o 3jlj*-IJ,I cjljVjJI (jJls 
cl^ls^j .1970 aLc jjLu=JI (Clean Air Act) ^IxjJI 2_aLkJ> ^^ SJisUJ.Li 

Ljj i i ii «lj-$J! ( _ 3 -3 SJlC.1 LagJ I (j^j^SLII Jj i nSi (_,-iiJ jLc. 4_L<»i ( _ > iajii. (3^-<l-i 
j ill c J^L*. L_Lja_jjJij L*Ui jojj (jl (_,i^. (jLaaal (j-° (j^^-° SjjjiC jIjJjaj 

.CjIj i t n 

Jj i nSl jjju jLc. (J^-W (^jSLflj <Jj-pe-i » iLnaJU £>a-l J-a pLfljjl 3-iuj i3^-4-> *lJl 

■ i^iti nil J}_^3 t^jj P'-^j' lt^ t — *i>^~" 
iJbj i 1970 aLc flJLaoll CjLiVjJIj I J^ £yl J£ ^ (_glj.ll I J14J jii-t JcSj 

.(jlaj'i/l »t"- Jj>^ LoJ^ 1250 ^JtJ (^^i-ljJll ojui jj'-*.' f^ajj' 
La (_pj '"ij'^1 »JI jl La aVI CjLuii (_>iii>- ^^^ SjSLdJ I ojui 7=^*-<J («Jj 
^l 2 _. ,^ , »J| CjljLiJLi C^jl^J Lgj| p-LjjjVI 2_2jkLi (^i.ljj.1 a JLA ^OLlS 
(Jii ^ j La 1 >J| jLLiA'ill ■ La a 2 1 u ^1 Cj^I ^LlIuj '3^11 (_,-3 (_3^-l (jl^l-'- 

(jjij Jl2 LljIj isl^JI ^ 2_ LC .l_ Ll ^jJ| ^jL«JI i^jIjLc. 3^-^! iSi* 3^.u,~-t| 
(_y^ j—Li-Lj (_gi ^Ij i4 LS i"il, 1 ojui i_ptj <— iJ 7t 1 n_) in uLLa (_ia^o (_^ (^Jt!^' 
jl^_Lt3i CjjJl>- ^-IJj ' I &j La a- jjLaJtjj-ul ^^l ^jjj 1 n «Lu_uLLll jj^i^Jl ^c-Jj_S3 

. Jjlj Laj^ I j-«-M c (^SLxj V Ji^ S^jJL, 
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<S-yii xcaj I jlholll 

r-lj-il sL-b (jr-II rl" -»■ J mi 2 J c I Luall AjUJI v^jljLc. £yl 3-Lua^u»JI v2jljL«JI 
' fl-uLSLj *-2j (_5-II L*LI!i (_gj>_g j i nj iCjIjLLII 0j_& (_yol taj a 2 4-^Li. (J-ujlC 
ijl » i n^/l *_3j (^1 (_£-}Jj jJsj i - J a. I 'j I (j-a J I ^j i "j 2^ I ",,^tl CjLJU-*JI 
r-LlJV! (jia-a-a. ^^J! (.g-ijj Jl^J ,,j) O j~ . ..t I Jjfcl^ ^Ir ^Ll2j ^Lt>- » '^_'J 

2tlU ,tl SjLjJjj 
CjljLiJI (j-« 4-jcLu-iiJI aJl«JI CjIjlc. 4_lHJj (jl <Lc I i-uall (JL>-j (_>iuu j J-flJJ 
iCjIjVjjJI (j-U^La I M<"j , ,. ( LfcjL»-j SjLxUll CjuVjJ! mjj" i n a ( _ 7 I^. i4-u^< >J| 
(j^ » <LS (_ T ^JI S^ji-i-aJI ."»!<* I i.^tl ^ ^ . , t 5 j \l ,^"al 2_aj| i_d_!j < _u , „j JLSj 

. Sji^till CjuVjJI t_!j^.j ' La i "j 

oJlj* (j-\_> (j-oj . cj j I "i 1 1 2 K iii <i_i (_^J.Lc ^Lijjil LJLv i dl 'j'« cdJi «_oj 

:,»La2jfcVI I jufc 2Jla| ^j .2 m>><i->J1 jLLl^l ,j_a 2_^|jJ| jIU-^Vl Jg| iixi 
L&juIju^I 3i~.'^t|,-.| >1^/~V| dHjji^aVl aijjs L^Jjuj^l ->j$*J1 tills 

2 K mi a (_ T -Lc i—JJtllJLl 2_i^sL>JI Cj^toll (j-a Jj}- *'j-^^ 2^<- I L^all JjjJI 

CjljVjjJI (j-a LjaaLa ) 1S1C 4_uLa3 3JlxIlU CjuVoJI Cjjuaac! JiJSj . jLLa^^l oJLA 

oJLji SjjJaS. <j_a JjlSlll 1983 aLc CjIjVjJlI! <j_a Ijjjla 22 j . 1982 aLc 

.(jLuiJVI «L;e_ca (jl^-J i«lLlJI (jl^- <Lj-L^ajJI jLLa^al 
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(J^IjjlII ojufc (jimJJ . Lb ^ Uj--t I «UllJI (^ Cj^LU! 
(j^lj_JI J!Lo i L$-i3 (jLuuJiL! jio V 3-Lt-L.tIa J^l^. 

' fl-ilja iJLajJI (j_° 4_L)Lds CjLl<i£ L$-»-o (Jju>o JlJ3 
lilj" i"ij (_Jjj>-I (J^l^. L4JL0J i(Jjj-3L>J,lj CjLcjjjJJ 

'.<_p-« «Li2_LL>J,1 ^Lu-JI j-L£>\J£L tj\j ^_jLaJ1 /. *-ijiaj| 

(_>iaju (JJjSj «Ltc_uj CjjJjJI Ijufc I i«ij Jl3 dlljlS 

* i^-^>- ^j'^ * I _3^->-J i ' t I H t Jl i4_jjL^.^Jl i <J> i nil 

(<s_<j/lj_a ( _ 3 _3 «lj_^JI (^^ '" Jj ij^*.' J' ir'Laill 

Lj^_l1SLjJI plj-il ^aJJ -ij-^J c *- J ?-i-^- 1 J I ^mi» 
■>! 1 n ->-i (j ii <* J-i-C. «l_j-^JI ji «Ui,l ^^-S /cjjIj^>J!j 
i-Al . >.a ^j^» J (j-i*3 ^js-jjj J I idiul^pJI jl 1 ja-^IaJI 
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jiaal\ 6J&JUUU0 ijJLUI 

. L#J «lLa_jj>JJ ^-aIdIj^i 1 *»■ la i ■■ ^-LajuJ 5j g ' aa * rt 
^_j^ « ' ^^-S ^LjLik IJl^v (jLijjJI tL&^S (j-a r-jL>JI f\X\ jLieJ «LlO ^-Ljjj 
^3 cLilSjjaj « Lcj! » (jLSjj (j-o JlC LuaoX I jlitoJI I Jui (C^t>- jJ^ J^J '(j'-f > ''^' 
I Jufc Sjlj^v «l>-j.} (J-i-a3 JlSj i^ll Q^la 2000 ^l^jtj idJaLiuJ CjIjj.3 (_£Jl>-I 

.^500 3^tJ ^1 jUtJ! 

tLse i a J j iL^la 4-j-j-jJLi jj_iiaJI Sjijjuiu CjljLc (_ T J*J ijj-La-JjJi-L^JI Jjj^li 

. (jlSLa (JS (_^ j t °7 i~i T~r T 7-[jj3\ I j I t- I j i^l^JI CjujSLaj dajliej La L*j^-<j/ 
jjs (_£JJI .iLaj-ll (j_o 3_<tie_u3 CjLj-a^ CjljLiJI tfj-A t_-t3» 1 LaJ La S^Lcj 
^^j^l ■» U , .. (jic Ja.al i n'ljl 7-Lj^JI 4JLu>o JL3j i La Sj^a *I^Ju I Sla a ^ 2 jj 

.(jL?j_JI J-^J-a (2>C Ij-JjS J-«JJ (3^LaI (_y3 

jj^v i^Jl^-I (_y3 jlii (_gJJI (Tambora) «!jj-j_aLj» (j^J-^ L ^- i ^JfLol (j-aj 

<jl (^^Ijv ^aliSDI iJLl <ila 0£.Lualll jLajJI (jL? OiS , I 8 I 5 j»Lc: Lu^j JlJl 

[j I «~ ' . ' ." ".' ' ^j- La Mj LaLc ^_j o « i> 1 1986 aLc 3-Aj iojLjtAjV ^LlII aL»J! 

. 4 j i im tjJjVl j^j>JI i_yaji ' 3>^ (j 'io '"ill 4jui2 4-LaLuaxa Ij sl^JLi jLajJI Ijui 
^^lll «^jjj^j» 5^J^>- (_5i^- lL^s! i n"ijl ^LajJI I J-A (_)-ajtJ 7-U^JI dcLo--v Ji^j 

.jUa^ij^ 1400 ^yJl^tJ ^L^j-JI (J^l Jjjj 

(jji i^-!j-2j Lxj i(Coseguina) « Lb^- j . ujS)> o^H ("j-^Lj i_2jjuj < 1833 aLc 

i3Jljj_1 v^jLaLt^a ^jJI ' fljiSUI jLajJI I jui 7"Lj>J! cJji^.j i(jJa (J3t^-° 4700 

.^ILajJji 1300 3^=-ij (jLSj_JI j^c Jjljj 
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1912 *.Lc LSLaVI ^ jIj ^jdl (Katami) ( ((J -aLl5» (jl^j 3JU. ^ Laf 

rys 4 r i K i sLi^sjJI x La i •■ --IjU'i ^^ 4_La ' c I .^."11 ' a-j-iSJl jLa^JI < , m i nl -Lis 
jl jiiai 4lc Jiajj (jiaLLo ( _ T 3 lj"mj"ii u (j-G^LiJI (_ 7 1^. LgS-a-i-u JlJ_^j .iLajJI ! J-& 

. !>La>L£ 1 60 

J-zc-i -sLajJI (j-o *Kjo i nil ^ ajIaJI oJl^j Ola «"' (_yi!l 4^vl i nil C-JLLl JlSj 
(j-C JjljJ (_5-J-!l (JJsLlI! (_y3 4_i^lll ' " i La »~ La£ 'f-^J- ^H- ^-^ <— 2 2 I 4 i n<> 
(_j-3 C 1 \j "i o j I a A **i i ii J^*-> (_,-!i I gS, i m J LtaJ .iLajJI (j-a ^js>-'\ 4_ajlaj tillj 
. 4-*JjJll Cll^Lajlj'C II (j_a LoJI (j^ i n p-»- ^^e-ij CjjJlS 4jjLi <1>-Lijia 

jj^v i^Jl^-I ^^.a i(Karakatao) «jLi£lj^» jL£j j j 7- a Jl Laj_Lc <jJJj£ 
^La ^Lp 500 _J^e-> JJiJ (_ 7 1^. (JSL4J! ajLxJul Cjjj^s > o i n 1883 aLc Lj i im tjjjl 
jLajJI I JJt (j-a I liaju (jl u^L>- jLajJI (j-a 415L& CjLuii 4_La i " l ' c I i ajj i4_La 
. 1Jl1Ij_A i _ T b ^laj^l ■»■ La i ■■ (33^ *^-1a fibu_uLlu CjLbLtoLA (_ r l^ ' La a ' •• 
( _ T 3 La Jl>- ^1 ^pj3 4_oL£j_JI CjljLa-ijVI ojui (jl *LaJL«JI <_>iuu J ii" »Jj 
j^jjs) i(j. M. Mitchell) ((J-iljLaDjiLa L^i-Lia SjtjiaJa ^yl^J i^j^l y>- 3JL>- 

•(34^j 

aLc ^jLa (_y^ SjLjaJLlI CjLjVjJL t^tL-* CiJLui (jl^jJ J^ 1 ?-^' L^- 5 ' "^J 
l>La>L£ 20 (^ Jj)j ^LflJjl (jrll .iLajJI <j_a 3JjU oLw$ O^LuaJ (^Jl 1 980 

3 "' _ 1 •— 'J^-^J "— l '-^L>~ "^-y-* ct^ '-^JIJjjuI *J-A •■'<'] ijl^J '«I>$JI (_3-^ 
(j_a j g ii! aJi>Lj Jlju (jia 900000 ^l L^Ij-4^ ^-sljj '6^ 30000 ° >= t ^> 

.(j il Mill CjLcI < l"ll (j^ Ij-f^ 'j^ ' " ' ' '**"' " I J IjLTtAjVI 

(.\Jlu3 (_y3 «jLjS|^£» (jLSjj (JjO J c I LalXI jLajJIj i_xj|jjiJI Cj^jI til! ji 
•tyljVl tjjLuVl (ji '/ ^>" j - J (j lj J i aj 2 j ■ - '<; tu 3 U, - 1 1 jLLUI ^^jsJ! 

.jUtiJMJ 3_JbJ! jjflMitl ^ /I0 ^=tj (jJlj 

3_)L>- (j^ /tjLiJI ^jjilll (jl i(_gljL^J « I^Juj^)) tLLajtA CjLj/LiS <^-J-±? J^J 
I963 aLc. Lj-ui^jjj! (_y3 jjajijl (_£JJI (Agung) «jlJj^v|» (jL^jj J^>- >»JI 
4»jj ji i) 35 *->-j^ (i(Newell) ((Jjj^u)) jji^j iJ-aL? aLc SjJ, LLi^tia (jL^ 

.CjLvjJ SJlC ' " i « djj I Ji^ (jlami oJLA (_ T 3 ^>^^ ^j'j^*" 
10 /. I C J^-* 3_£LlaJ| jjjj AxJe-ua CjLloS (j-l£lj_JI ojui jj^*.' (j I LaJj 
(^^ij (j-a (jia Li^-J-a 2 L^Jj^ 4jjj^ (jj« «L>oLl1I 4^LLaJI (^aLCj La j-Aj '(J-3^ 
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.(T.N.T.)6i^^'j>^ 
2 j 1 11'rlLi I Jl»- SJLujio (ji^lj-JI (j-o 2 2 1 La * 1 1 2alUtt ojui £}) £yi auljJI (_,lr j 
(_yi La Jl>- (jJJ ^pj3 L^Ji VI (_ys>j VI »!<■■ (_,lr ' La S i "" (_ylll u .10 Mill Sjal LaJ 
<Lloj i I j i a «L^-jL>JI i_jjljjiJI «Ll«£ (j! L«£ nj-i£lj_Ju aUa-taJ I JjlaLLU 
JlJjj_LSj i(j1^-j|jJi_L^JI JlJjj_Ls '.(_p-a I J La 3 Jx I .^."11 ^^'^ -i >J| CjljLiJI 
.(^j^U^yi-Uil (jljjVI ^^3 j-u£^j| LgJ iCjJ^jSDI Jj 1 n^i (jJiSj 1( j-la.j|j J-l^JI 
Cj^e_JI (jl li a I r lil 7-JJUSJ^ u^ojil ^>- ( _ T 3 (j^SljjJI ojufc j-JJLj jJjjj 

jus i(j^£lj_JI .iLaj cju^£Lo Jl>-I (_5-<k3 iCjLu^jSJI Axuij (jl <-i^JLu J^s ^joUII 
1 1850 *Lc <_,]! 1450 *Lc (j-a Sail (_^a (^jji^JI i_Ja2JI j_<1>. ^ .-.A^l ,^~ 
Cjj— j_a-i (_ t jJ|j tj-jJLx-iijl (_£J_lL>JI j <^*ii juu La_L9 C-u < u (_ 7 ^jI S^Lill (_^-^J 

, oj>JI 3jj^_u 
i«LljI» (jL£j-J . (_p_a j Lx-il I f La (^ Ui^-" Ct-^' U^Lh^ O^*.' <^JLiAj 
pLa ( _ T ^ }1_»^5| Cj_i^SLj (j-Lilj_i /j J a 'O^J, _> =e -^~ "(jJjJ-ajJ-uio (jLijjj 

. * U I 7t Li 1 11 3_>^ ^jj-^-Lj f<u j^=-il I 

j_3 «lj-$JI CjjJj LaS ijLajJI j>l_La Cj^Ij ( _ T 3 (j-\£lj_JI oJLA (J!Lo (O-ALijiJJ 
QjJb (j_a 3 '" Lr^' «Lu-ia_a^>JI CjljLiJl (jij 1 > *-» j > ^ ~~ t L^J «LLi_l>JU JjlsLLtl 

(jjJI 2j^=tJI cIjLjjKJI 3l_p- ^ dll jj j!ip «UI ^ jbj jJI a 1^ 1 11 (>^lj_JI 

''•■j I'M j >l La a (j- IjJu^a (J^SIjjJI (j-o J c I 1 auj i_£JJI ^LojJI jj2L*jj 
1 rt I" V j 4 iijLit Ifjjlr 1 Li ii 1 11 j (_jjJI (jjJ.1 jl (_£>^" Ct^ *C3-" (J^ q^V' >4^ 

ijIj-l^^I (j_o j-j-5-£ cjI Jl>-I ^1 dl! Jlj i^jJjj 'lil^' ct^S 2JL>- (j^ L^S-a-m 
.oLLillj S-lcIjJJI (Jjj-oUJ,! (j^s^ji^ <_3>ijl ^Ij 

J lu fl-j 4_iLa 4 S> j 1 11 ^ S-lLj-I Sj^ILII fj La «ja I flj -Q jLojJI iJjSLj LoJii£.j 
' _ • » 1 <aj aI 1 11 1,1 4^jji£. 'L^-jJ 3 J m Li (_>i=ji (_5-II «l-l.u (_gj-!l Jii£. (Jj^tJJj iSj^lII 

(j-« 3j_a I gjg IjM 1 1 * ' ^*"j t(j\j> i nl2 1 (j-a *^^>- ^L-l^p-II tfJufc ■*■ ■ Laal^ i L^Lj^J 

• oLajJI 
Sj^c J < j'q . LjSJ^ Lj^Ij (J^SIj La 3^Lc jLaj-II I J4J 2-J^Ll! CjjJj (jl J-^C- 
(j_a jLajJI lj_& L^-J-II 4 I -a_j LaJ 2j^l!l ojui (_ya|a3- (j 1 n-»-Tt Ji^ CjIjJjj/ 
Jl2 l*LIJjj iLifc^aJ J I a'C'iinV CjLjLjJI 1 .lr I L^j-Llso Sj^Li CjIjJ^j 7-^Lai 
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( _ 7 1__ I j" I - i a (j-.u^JJ iSj^jJI ^'j'^^ (j-° T^jhJ i_r°'- c ' (Jj £i_$jjjI I J^<* ' . ' ^ " '.' 

■ Sj g i i-i 1 1, 1 j^j- i a 1 1 (j-a (jj\jj (_ T 1JI j«j-->-tl 

^ j a dJJjJj ipLijjVI 3__t_.L- /<sju»JI aJJt aj\js>~ 3->-jJ Ui^-* L° SjLcj 

I J " >i i j i La.- Jl_j hjI^l*. jl CjLu (j-o L^-bj-L- /_a I j'a \l .^.j La JS ,j}j^>o 

i l_ij j_*_o j<_x^>JI aJJb («=->■ t_)_9^_ • j0 S-iLcj njlj-iill ' jj a (J < i"i"j 1 1 ^LoLi u_Lo 

.j_u£ Jl»- (jJ! Ljla-o j-pjy cj^IjJI (j-o pj-i-II I j_a (jLa I j-$1j 

im "Ij^l S-ui^^j-u *L«Jjl!I (jAjlj Lfcjliic ^^iJI 3JjL2JJ dlllu I iolr I jl [j-i^lj-JI 

(_yi!1 j<S-4J>Jlj _lLojJI iLuiSj " _~" ^ (JT^ - - ^ L'J U.' ' "J ' "1,1 J^l ■ J I 1 3CJ (_ylll 

jLj (_gJJI (Mont Pelee) <<4_<J_u (_Li>.» o^h 1 J-" ■ la • "j" a o^>> tJ-° •" ■""'"' '"' 

. 1902 ^-Lc^ 

4_ui£> CjJtJ-l L«-Lu '<2>L_ Qjy-^ 560 ^=-1 f-J-p (»Lc i_P (jr^ , ■! (_^\ u< ' "_ ' "tl 
5-jl o i n o a. (_5-Lc J^J_)-i L-« "'^^h 1 (J^f*" O^h 1 (j- 35IU*t| j^x^JIj ..LojJI 
jLojJIj (oji^JI (j-o 4JjL$JI 4_l<»SL!I ojui (ju I olr ijjjjLuiJI ro^^-H Ij^J* ' ajLjua 
lU^'a CjLcLji SjLc J^L>- /-^ (jL^jjJI IJLA (j-a <".^'a. t* 
' La i "j SLai j&g (_g JJ! itlL-cuSUI (j^J-^ (j- iaijuXI /<sjii>JI cJiij dil j^ 
Uajyjie-a CjJjSj i5_aLa: - ^— > T 1 ^_a ^L)Li I J^v hILlcuSHI 'LJJJi-o "-Jj-C. ^- 1 flJI (Jj^J* 
(jL^j_J pLijj! i °" ■ I ~) (j-a ^ii^I tLcLflJjl i_L> (jL^jjJI 3ji^3 J_^- (J^? 1 ^^ L>rh^ 
dJ j i ii 'C II ^Lij-i (J-J-3 Jl^-J (n_3j|j_^3)) (jLijj (j! («i-J iLjJLLaju «i_a j|^_i3» 

. (j^ ii nil i-sVLj 
ojui (j'i/ L*ilij i3x.ljjJU <L>JLc*3 julL L^ltajj iLoL«j 3-j^iII j-°^ u^'_>P' 

(j I c I J j 3 SLj-^- V *ljij_>- 4_c_Lca jjjic-i^a ^1 i ^j-jJ Lojii^. ij^so /a^ijsjl 
iJjj^jSJI jj-a 4_JLc A j i ii i (_yl^. (_gji>o Ji^ jOJi^J! oJufc jj'-*.' (1)1 '^^Nj^ 
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jiaal\ 6J&JUUU0 ijJLUI 

•.(JiLo I j^'a 3-jjI jJI LliljUJI (_>Ajtj ^Ir (_gjiaj Jl3 I j i a » j (jl Li£ ■ j j < -> * \ I 
(jLj».2il (_v^-»J (_r&j •'— *i>^-" JLluiSI jjju jLc ji hj^jvjijJljL^JI Ji_uj^j£jLc. 
.jr^vjlja^l Jjj^K jLc ^yk: L$J}L>. ^ i^jii^j JJ3 
LojJcj iAxuJIjjjj JaJI Sjjjufo (_y4^ l*U jjj ij_uQ!l 4_uii*>- CjljLiJI ojuij 
1 1 j~ uaj -i a. <1>-j.3 (j-o *-3^JJ 4_uLU (_gjL>JLl Cj^Ij jLta-o^l oLlo ( _ t 3 i_jjJG 

i3-oLc ULajloj 'L^^I' Cj^Jj ( _ t 3 Loufc ljj.3 4_lLojJIj 4_ul^pJI I fl-na Ijjt] I i_jJj 
, U , ,,j*yl ^j_iJ| cLaiiJLo (_5-3j i Ll2j^3| (Jl o i"i ( _ t 3 I iujolajul ojui (JiLa j 1V1 mj 

<Ljal j se-c^aJI (JjisLcJll L#J da-po (_yJ.ll 
3ljlj_*j (j I La '" (jyjJIj ' ' fl-i-al^jdl LdJjJ cLxa- I ■ ^ 1 1 ajajLjill t-u^JI ajjsjj 
d ! 3 J ~" ' ^Li^jJl ■*■ La i ■■ (j-* (JL«j-Ji d>~* «U_jLa CjLuiS (J_<iJe_) (_p3j 2l Tclaj-u 

lIiLjLjJ i-LIL-lA J^J-JJ Vj idlti (j-a I $ » i <ii LSjLc L^oLol J^<J ^ L^j^ till jj 

. LgS I IlLc^J (_yJI (_£.}JjJ 3-J^jJjJ 1 ojlji (_yX^>lJ 

3ji_<_»-J CjLsI i n a (____ll 3_j^j2|j (JLojJ! SjJjLiiuJI 7-U^JI ojLjfc (Jjjj>o JuSj 
(j_o I J ' La j_o Jj JlSj i<Lj£.ljjJI (jr ju£>\j^\ fj^-J tQjX\ f_j\r I jUl . „",! IjLa. 

(_j.ll Mill pLLsjill (__4^ ' ; I j" (jJ-II «(j-L<j<Lxj>JI 7"U_)» 17-U^JI OjJb 4j!Lol (j-OJ 

j o" i ii "j '(*Lc- (_P (j- ' ttxL*aJI (_Lc^3 4jljJ (_y3 «LujjlII j-ua^a 2jjj j i-^ (j_o 

j g ■"■ i ^ . ^* " ' rt /yjj tj^?- 1 ' cP'J' L>* i( *i>^-^^ 4j*-j cr^^ 32 & ' " a ^~ ^^ 

.«L<i£.L<JI (JLojJI (j- 'j-^" L^^lL 3 ur^ (J- <lJ>,J J 'J^*- 
Ji^j t ^Ijgia j o" i n" 2 • tLLaljjtll ojui jj-a 4 iii<iLc j_p (jl (j^ ja£.jJI (_yk.J 

(jjj,l ^jv Jii^Jj L^Jl VI i3jl»-I^JI 3jJ,I l ^°> > La a3 3x.Lu 24 ,j-o ^i^l ^ 2 _■" V 

(j_a 5j_aL^jI 4JjJla (jr^£- JaAmJ La i la i "j" rt ?*-L-iJ * ■ J^'^ * t^J ijr^' i^hllX I 9 

3x. 1 1 nl I (^ j-jj-o (Jj-o (JS-J (j-Ls 0,96 j^cJ pj-^I I I j^* (j-° 3 n 1^1 Lc (^ J Loj 
^^a j-Jj- J-J- iJSLI (jla I , 95 j^c-J (_yJI 4_i_giL!l o Jlj* J '^" ji^j i3jl»-I^JI 

. I J j i nl i>_L)_L<i i ^ . --» I j c uj^jjt J-Iil 3x.LuJI 
dllij i^K i"il, I ojui (JILa (j^ ,_£_^>.2l .U , ..jVI ^j_iJ| jjj^a (jjaju ^[jljj 
£>J~Q-i 4 la j -- 1 I (^laLUi (_ 7 3 4 1 1 nil jj^j ■"■ A^jfcjfl jLLa-a'iil i laa 2 i ■■ aIjjuI (j^ 
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Ij_u^ L$_<-a (_La-xj (jl ^Uj mi it! 7-Lj^JJ 7r o i njj iSj^iJI i__aLa_». ^1 mJ^Jj tjjJi.1 

.(JLojJIj 4jj3_rl (j_a 

(j_a L^JjLx-l La i_-JLufcJ i(j!jljjjJI ( _ T 3 <_!^±$-l 7"Uj 7-U^JI tfjufc 4J-LaI (j-aj 
( _ T 3 «L__sL>. ^ "'^,'J j"'" CT-^'j La^j-lCJ CjJjSLII (_jl^. '.'_"' J . . 'LLa.a.a 7"Ljj 

. a Lc (_p (j-a j 1 q **h 1 11 ^1 (Jjjj La (j-a 3^_L-J I 
(jj mi 11 4-S-la-La (_j-Lc «LjJLajJI I fl-Lalj-dlj t-u^JI eJJt (JjlS j i --" -_) 2j 
Laj <t_=__uj i (J jSj_jiil (_L-vL__JI (j-a t-Lj^JI ' . 1 j" (jLp. Vl (_>^iAJ (_5-i^ >U , ..jVl 
(_JJl>.I (_5-3j • LjjijJ 2 ^^Jjjjsjl .(_L-vL_uJI _4-*-> (JLajJlj jLiill (jjjL__i (j_a 4J-a_xJ 
(J I mi 11 slj____»_3 (j_a ^lj_a^>Jl JLajJI <Lj_j_2JI t-Lj^JI 0j__- cAaJ. C-lj_U 

^-la 1 j mi 11 Jj^-s 1 ji""'"*i >u , ,.j"i 1 ^j^j^vi j^tji L_j cjjj^.j i^^jSj^il 

(j-a 3J(JLi 3_vj-i (j^Lc 7-tapl <_-uL£ M,_>i-' 3j-a (_5-3j • I 1 "\>3j LJLtaj^ <Lu_j_->JI 
j___-jJI L$J Cjj_i__j id_<_-j^_-'-M r I ' -» La] I (j-o JLajJI dt.La.-v L^JI (_^>- SjJill 
. I^-lLsoI (jj^is (JLajJI ojui i".U*, ,.ij 1 Ll__jI ujjjl L$J Cjj_i__ (<u '^j^^.'^'l 
(j_a 3_£j_i!l 1 a 1 ^ I j » 1 1 ojui ,_JJl>.| I j" I -1 a. (_ylll JLajJI 4_ui_i CjjJl. JiJSj 
i-,U<-j i(jJo ( _ T Jj-LLa^Je-b ( _ 7 Jj|jj'jl (_L-vLuJI (_,i^- Lg-U-L-i i u]j ^^aj^Sal (_L-*-L_uJI 
1 i_j|j__aaL£JI (j-a 800000 j_sej C^iil Lljjjf ^yfl 31_L-fc 2L>.l_-u-a JLajJI aJJt, 

i(_ 3 Ji_i j >_£)'-M (_L>-i 1 11 11 (j_a ' . 1 j " (_yjJl 4_LLajJI I fljuolj-t-l (jl ) al*] 1 (j-aj 

SuLaJu ^ 3_<___>LU aLc i_aWI 4j>Lj J>L>- fjz r.jj in"t jus t Lijjjt ^\ Ji^"l 
j lii c 4 mi «i ->■ (_5-Lc J-j>j Lxj LjJDJ' (J-° CTiJ-^" *j^" lt^ "^tLH-" t ' " 

. Ll2jj^I jj^a SjjI^JI (JLajJIj 4_l^j2l (j^ lj"ioj"ii a 
3jjlj se-LaJl (jlaLm (_yl£- ' ^<^lj»tl jl ^-Ij^Jl aJJt (JlLa i . ij •*■ j i aj Sj Vj 

jLJLllj i_xjljjiJLi 4JL«j>J,I i ^ . -. I j » 1 1 ejjt (JiLa (jSLlj " m S a 3jL>JI (^laLm jl 

. Cj Lv^Lll I jl^aJ I uoj^aj. iSjjLJI t 3^ 3 LUI (_,lr dilji^ ' . i j~ Jl3 
jj-» L^aJI 3_5^ ' r 1 ta jj ijjjjejj LaJLi^, (_yij iSjLA^cILa IjL^JI CjLv^LiUI 4 i mMJ 

.4£^j>JI ojui *Lij| L^ISj iJjj>o I j" fljj jjie-LaJI ojui (j^tlaj 1 1 Jjl-^*"' (_^11 
(J_a^>oj tjl J i^mVI (^3 CjLv^LjJI j>JL& IJljj • tuxaJI J '^-" (_L^J LajL^j 
CjljJLill (_y3 L^jj "j"j (JLa^Jlj jjjie-LaJl CjLj£ JljLvJI (jWj- 1 (j-° '^-iLJI oLl1,I 

.irjLv>Lill j>jui L&^iaj c^JL? (jjJ! (^jLjJllj 
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jiaal\ 6JLSu&uo ijJLUI 

(jJaUJ,! ( _ T J-C Jl-»-i L«_j3 tllaAi •"' JiJS (_ 7 jJI ,2 U^, ,~..;\\ 7-Lj^JI 2 t j^j iiLj^. 

aJ-tb (_p_o (j_o ptjLjJI Cjj I" II (jl ila-a. ^1 II (j-°J .CjL^-^LjJI 0Jl$j tuaggj I 
.j_uS Jl>- (jJ! Lilse-a (j_5^ *-° ajLc Sj-ji-^l ' gjua I jju I 
(_,!£. Lukl J Ij-laj. i7-Lj>I! L^jjsj ^yll! iS^jjbjXI 2_jlajJ| jjLuSJI JiUjj 
l _ r £j • <-li L»- 1 jJ I (_pm-j (- I c j i « I j se i a 1 1 2_a L>- (_jl^. f-23 ( _ 7 jJ I i£_>-2-! I t _jJa-«-i 
Cj J i nMj i L$J ^j> i".ril"ij , I jl-i^T t |_£>ja JLajJI ojufc ' " i ta c CjVL>JI (_pmJ 

^ taJb jJa «U| (_yl>- if LcjjVI iJLi 4^j^tlll 2_jlajJ| ^LjflSLJI ojui (jjmjj 
(^ j-aHJLj 2_Ljj;tA lIuL? ( _ 7 jJI l^oo^ VI LgJLa Ij-ifcLLb (j 2 jj Vj ijjjitill pj j-»- 

.{*L;V| ,jja j»jj 
fiU^jJl /-JaJ£u «LijeJjjLi *j j ' ^ * 9 I [J se i ^ 1 1 ( tLa*\j jj^La^l (J-* J-ir^* (jr^_9 
l_£l "i j 3c LajJI)) 3j_&Llij 3j_&LkiJI ojui i_2^*jj i Life Ju .. A*j 2_c|j^JJ 4j>JLcaJI 
.*LjJL>. tlj^cj^s ^1 2^|jjJJ 2_LiL2JI cUiaJJI (_K>jVl J>>>J 
aLc Jljlj LaLc .- Ij-Sma II I ^-.j'a i LlSj^sI ^^3 Sj ftl taJI ajjb CjJij>oj 
dJJjJ L*jj jlji^jj lULsLtuJI (OjA^I (j-o 4-*j-uLiiu (jjlaLLa (j la •"' I <— ij-t^JI _aJ*-> 
(j-a liLIJL^ 5j A I la II oJlj* JJL«jj 'i*^ J^ J "*" ' '"'"' ^ ^ *— !jL=e i Ct-*-" 3-*J3j-II 
. Liji: ^ytailtaVl Ja-pJJ ^1 Ll2j^3| Jjj-i (jr^ J-*a»V J- 5 ^' 



:^j»l i«a»Ji J*'** 

al laJul ( _ T 3 CjIj_l»oJI (_>Aaj CjjJl>- i^JJJ Jl^S i(_gjj>.| (^jljJaj "ij^jJI CjjIjJ 
ij'-" ^ (j 1 c /j i a 2 J Ju£j i a UaJu I Ijuk (_3 J-^*" 1 ^-'JJ^>- (_3-IJ 3 *! j j 1 1 ijjuulal] 

d a I" ■•- 1 1 La^aLi^. (j-u (<uL2JI Qjl^lUI 
(_g^Jj JiiS .<"»! »^'»" , „1 1 jl (JJjjJI aJij JulC lijjLaJ Ji^ La L*U!i 2_£_a| (j^aj 

jJljjj i4_a_Ii_La j-jLC ^LSj^iaj L^alj u i ul 4j*_uj 3-j^lII ) i "■ : '"' J^ lill jiS 
U^°'j' (jj-'I Jj^ 56 -^ ^ Lt-^' £i>^L9 LT^-'j-^' ^V-a- <_>iuLJ ^^3 r-jjls^j dilj 
(jl S-J^p-I' »_;l-^" • ""' La (_j\r I g-L3 ^^jiljllj ^LtC.'i/l (_yCj JJ>J Lajti^. «il.5jL>. 
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. '^*^ lLo «La__^oju 

(_^3 jL_J^I i^jLa-o 3>^ <-iiLJlj-»JI jl jj J i - II 3-oLal jJij3 Jl3 till a£> 

of VI 4_L*_ hL kJI 4_uUI l£jL>-U oLJ, jL^JI ^ loitl^VI oUxbj lL 5jJI »Ua- 
. I g-La t_i^£.jj,l j-lc. <LlaJL>JI jiiVI (jAju LJLp-I L#J 

(j_a J_-u 8000 J^c-J ' - II ' 3 a iJjjJI (j-o J-J-J-^ (_j-2 JjJLtuJI j_& j-ifujjjj 

j_3__L>_! (_ T J-!lj ' I ."« « ,___: A I ni|V (_jJ^- L^LoJjl JJ>i Ct-^' S) jlSlI JijJlxJI 

.3j_u_> 4-tc I LLa Lai CjIj_i__j /_ii «U,I (j_a 4-o.-ic.ii3 CjLlO L$_aLal 
(j^aj . t-J»l J-?*-? 4 .' ' " ' 3_iuj (_yJ^ 4_lcLL___l_5 > _M C-lj_<_*_i.l ojui JLcLluJJ 
j-$-> /j I c aL2_1I (^LjlJI JLluJI aLo! <__uoSj (_yJ-ll «j-l_>u 3j_t__j» dlli 4__LaI 
^_La 2 , 7 ^l^o-*-] I J^Q j SejJI 4 1 1 ii t j J Sj a i«Lujj(JI j'^" 2 jjj J i -«- ^^j. (JrH-" 
aLc J-? J-flJ Sjiti II _■_)-_- uj& a\-A.\ Q^jJx-ja j] dJJi ^jjjjj ii»L«JI ^^3 

. i m£La ^La Qihr- 1 ' ^ » ^ J ' ' ^ q * 

1^_u_> ^jJj Lc_a tCxS^jl jj^_4-l Cjl^_pt_J1 0jJt> ^jLa-l- ^^ii ^ ftJaJI i c*_j^_ijj 

/__S « <j-<-a_aJa- » (j'j^*" 'LhH 56 -^ l_L]J JLxAJ • t - J t> -"*"■' ^ oJl^j (jjj_j__JI <L9-_- (_ T 1^. 

(^j_)^j (_yi^. L$3jjij_ (j-° '^83 _^-*-> cjjJLs (_yjJI 3ji_s--U cjuVjJu Lujj^jJli 

j n"i i lit I <_alaj| i _* i ii^ 4_»-uj LaLc 36 (_ T l£- JJ>J V ** Laj i u-l 3j_a J^L>- oLjJ.1 
) J III oLlo ^L>- (_,-3 JijJlxJI CjIj_i__j (Julj^ /__> /--aJ-iII i _i i ii^p ' . ' .' ' ""jj 

(jjoJJI jj>xj ^PJj Lx-« ' L^j «LaJL«JI jljJll (j-« j-^jS >j^- (]>o (j!jJ>JI j-lxj (_ylll 

d-LS-^Jj^u jjfcl^Ii CjjJL>. ^yj| jL^J^I j>Llo ( _ t 3 /— alaJI (_>^2j i^^Jj La SjLcj 

' _i La a ol_La jj^a (JjJj_luJI i—i^jJb L*l!i (JlILa .(J^3 (j-° 'LajLa (3^ (*J *^' Jl ^ 

/j-9-LaJI i_jLuC i _l j I n J 4_ljjjJI j i s*« 2jjjj ^T.' "*- "'J Pw>^ ' Jl ^' (JtS-^' J^J 

3_aLal Jj^ ,3-ijij-lJI I jla I^lLc ^ JJlIj ^L? ^,111 i^LajJI cjLcjKJLi J2^J.I 

.(^JLill jllJI 

S^j^Lli (JILa ijL^j^i 1 ^Lxa ^j^ ^^ i La 1 1 i jLlC ^a tz^ul! ^£jj>*\ jjbl^ls (JJLLAj 

tjjJS di!i i .j i n"ij J^ LtS i«jja-L!l ajjiLk)) /<uj/Li i_3jjuj ijL^jVI jl la ui J^Ij 

. jUejJI rl>al iLai jL^J'i/l Lll^ J-^-l^ 
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jiaal\ 6J&JUUU0 ijJLUI 

j^JaLiJI »l^vI^3 jJia '(Jj-cJI j-&> ' . '"* a J^. LitjJI jt^vl^p 3j_&LLi JukLfujj 

ijjilt (jJliJ! f>ill i.n^a Jl^ J^Ll!! (j-o 4 ••■■ ; '' fjlll I Juk .U^jt dl! j£ 

(j is 1 4_be_« (J->-J t^_>JuiJl Jl_uojj J*-^ J -J II «LL« ^ljj Lx_4 < JLuIjj cQjJlA Jul£. 

. 1942 ^Lc ajSI (^jJI jjOj>JI jLiAJI 
j^j ol_L<ta ijL^J^I oLlo I gj i -«- i (_^i!l /j-»m cjLlaSLj 2M j~ . ..VI <_*j>o Vj 

j-fri Li!.} *Lb ^^3 /— alaJ I (j_o ^ i -» JaJI CjLu»SL!I ojui <"< o i^L-u JiJSj i/, i LaJI 

(2jJ JjuJI » d-2j^la I J^" a JlJt" i n" (_yjJ! CjVLsJI ( _ t 3 I .^.j .^.^ t( jj JjuJI CjLiLiC 
• "'I S-i La II (j_o CjLoL>JI rlj^-"""l (j < ' '-"'"' t^l (Strip Mining) " w --t~...t| 

.^jSU 5_.-»U,„tl 

CjLjVj (JJaLLo (j-S d j se La mJI ."»! 1 . La II (j_o fs^e-ill r-ljjf"ii n *. J ml i n") 
i _u i n"t «LSj^LiJI oJLA (3^J iSjLsejJL! CjuVjJu LlJLls-j^j ijjLfcjij i Lul aj • ..' J 

^aj^LI dj-»U , ,.tl 3_i^ll! l*U jj ' • I Sjj ij^>JI 3-J^3l (j-o (JM3 L^J Lkijpo j-i>- 

Sjijjw g j'^~j loTiliit,! jl ^1 1 ii 1,1 SjjLs^ jt-Laj V Li^ nj;jJ! jf icJjjU 

.Sj^jiIII J^l^. JSL! 

x-Uoj JulS /ySeJa-i^JI (jJjjtlll ^Loj^Ia ^ J." "" lS 1 -*-" JJjLjiuJI jj L^all IjJijj 
(JjJjuJI CjI£jjI< ct^- f>*'*'" *jloL>. (julj^ iSJl^ejJ,! CjuVjJI (J!la t( JjjJI (__>iaJU 
-I j" 'I J^JtJ I j"jj I "~J (_>^3J 2 1 7-yui^\ JlX»J (j! 4-2j^LaJI ojui Ajiir" i n"t (_ 7 J-J! 

. ^jjutlll CjLlL^C 
1 _yia-«-l » I fl-lj. I ^1 (JjvIjjjJI (_paju (_,i^. Sjjl^lil «L(jJI '""^1 1** (_gJpJ 
?L>- Jl^j .Sj^IlII Ct-uTu (_5i^- JlcLcuj (_ylll l _J^i-'^! (J^Ijjl!! (jiajuj iCjuLuJI 
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ftjgiihll jjallalU i9J_i.ll 

. d_Lij-l Cj^Jj (j__ ct^JJJ^' <j hIt- oil u^[~>- j^22 (j-«-^3 til! -> _pi 
*ljj jJ_3 . (JjLxja jjjQ] L__jj_- f_^Z i_Jal (JLi>- (jjl->-ia jj^V i_)' J"*"' "^J 
■If Jjl>.j--tl ^-^^Jj (jr^ L^al Jia-" i nl Jjlj (jlaLUI oJl^J ^ j I i a >i 1 1 j-*il! (j-1 
i(j-t_t-L_u-Uj L)'^ ' "ly <ix-v_ij-a (jJ-o (_yJI flj j» ---.I ^jJiJI <__J^_>o (jl _LlL>JI 

d U j -- t I CjLjLLIIj f-j\jJs\ l_)l I !!->■ (_yl^. I _"'* a J '"'* ' "~lj l£>^' OJ^jfc l__-4-!J 

Cjjlj (jl jL_=___u'-(l (j-° tliLus » U aj i L^jJI JuJ_>_tl (Jj^_-_-l (jj__. (j_o J*-J->J ' L$J 

.3_lL»JI (jjLLU ojjt ^ (Avalanche) 4jJljL>JI jL^jVI iii_i!_j_>» 

ij_i_3__JI < U^uVitl (_£_ijj £j-£>- njljiiJI (j^ j_uS (^ _j__slL-JI ojiifc j^fCluj 
i3_UJ_»- <=LuK i n<-liL»_a->o (jii- (_yJI 4-lLaj_a JS Cjul_Lo2 3_iL>_ll «L__ljjJI j^JlCJ 
- I j -iajj I 4jl3jJI 4 j i n I I J^" (J-Sjj ij mi j II I Jj" (jjjJiSJb Sj-jjj 4jjL_>o (jJ_oj 
(<s-20j__ (_5-J-II d _"' I * ' " »l (J5j_-_-l (j-° '"'L? iSig L^la-I ' (_^3 J_Lx-ij ijjjl J_>Jlj 
L$_iIjJ_>- /_JaJuj 1 4 a I " *- 1 1 (J-2-i-l (JjLj/jj CjIjIj i nil (j-o i__-^J'-M CjIj i'hj 
.(ijaJjJI (JS «Ij-ij-I I __; a Cj^Jjjj i f. L a j uaJ I L#j ^l*3j iCju^LcVI 
da I fl-S-JJ ^^JjjJI jLsoVI)) 0jJ_i__J «l5-ijJI Cj^Ij £>_- ^J^-23 ( _ T 3 ^Lv J_3j 

International Union for Conservation of Nature) (dxsjjiaJI j^L-allj iliJI ^.l.- 
'"'I xLa-c (j-fl J l-»- (j_o 4-jJ--*_j Loj S^lJI Jii^Jj (jl (and Natural Resources 

. CjL_1^_j_>_J1 (j_«^_u_> 3Ll>- (jl JJl^j t4_u_Jl^___>L__. L__J_i_*_« (j--) 4jjlj_____1 (jj I^Tul 
ijjjijJI : I j Lu (jjo ^j-JI » I i n U 4_i_=>jjt_o Cjul^pJI (j_o lcjj 550 ^=-i ' ! " * j a 

. LAj_LCJ '^jj^' Cj^>Jlj t (- J La 2 1 1 l_!jjlj l(jUji JTjIjj'illj lljjLJIj 

plj_JI (j_a pJ-J L_flJl ^j Jj ■"■ C (j_« ( )j_fl_l L« j Ia^Kjl 1 JLA (Jill, ^sjjijjj 

.c^LiLJJI 
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AN 4^ 1 






(j_c ^1 i ii tVI i— <-y-a I Vlj 2 1 a 2 » a JjJl>- (_^ LlSj 
Ljjl" '< i iijjJlj iIj-jJj£L!I '.(Jilo "iSj^JlI,! Q^i\j^a^\ 

( ■ ( i ii M CjJLaJ dlli (jli (jlj ii_jJ^2HJI <1>-J (_j^- F17U 
4 j uu S-lJIj^j-C. oLo-L*_a (jLl^-^I 1 . Ir I ^£ 4-»-o 

i_JLci (j_o 2 jjl 2Jj ^ < _i 1 11 1 (_j_Lc oLji,! ojui (_gjlb>o 

<_*_<fcjj| L^-j-3 1_4J I J «j » J (_y^-" Cjlj liillj (j^UI! 

(_yic 3^1 1 (_5-3 JlC I I -""'JJ I L4J-0 * J-»- J^JtJJJ (J 11 l"ll I 
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jiaal\ 6J&JUUU0 ijJLUI 

j gJoj LlL*JI _^>JI '"'I ajla /_i jUtitl I jut -5>jj Lojii£.j i l£» "^ j'^^ 1 iSjJk 

.( iLsej-u 4_Lu* ^£- LU 

(jLS La (_p **ljj l -^>-^ *Lj3? 4_LaiII «Co-ui u^C- Oj 1 ^-) ■''*'■ -""'J «Ltl jjc_pj 

.CjLoj-oj 7-^Lol (j-a «U£ Ljj! j 

LlL«JI _^>JI '"'I S-lLs (_y3 SjjLoJI tl^v^l ^J| iiti nil ojui jjtxaj Lojii£.j 

CjIj_Li3 /_jI (J^jtljj idj^sLiJI i_3j^JiJI (_puu cl^o ijiie-J (j-a L#J La I ilAIb 
(OJ iJLijsJI -»-j a i " (_,i^-J ' /' i^a^Jl 3>^ jLLi-al <CuJt (_yl^. lLs^I i ujjj i«LU (j-o 
jl i(jLjaJl ji '"«■ uaAsc "1 1 }Lcj 4JLiio Cjlj_pe-i 45-ui (_y^ "LlII eJJt »_<u=L<j 
L^aLlo ' _i i aj I dili Jjlj ^jij (_ylll jL^J^I (jj£jj 2 U . .. .'.1 1 Jj j . ..tl ^^ 1_£_>^<J 

.cjLLijpmj jLa-JI (»^ ^jj^-I 3j_a 

2 dJJi *_ oj i4-ut-i-ilaj| oljJ.1 jj-i-a (_j-SjI (j-« jLLio^l oLlo 3.}Lc jjIUjj 

jJs jLLiAal oLlo jja dJJij i^LaJJI aLxj «Ll2j oLlII ojui (jj (Jj-2j (jl LuSLaj 

L^J(-o LjJ-a-JQJ <(_ga.»JI <_2^L*JI (j-a ^lii i nil till djJaJLi «LiLlL*JI <_jjIjj5JI (j'-*.' 

(jL>-JlJ (jJaLcJ,! oJlj* «Ij_& CjjJj < « < r hi 4jLuSL!I (j-iK i nil >-g--yTj 1 (jJaLLaj 
3-j-i^a-q --II jl U nS\ j jLLiAal ojtjfc (JlLo i_2jji3j iCjIjIj i nil a^L»jj » lLuai.1 

3_ilj| ^^a oLiil oJ-& IJljj (_p3j2l ■»■ u , .. ^^JLc jLLiA^I ol_La ■ Uj Vi , ,, jucj 

Loj i4_UJu«Jll 7-^Lo2l ".(JlLa i3_i^pj| ^3 3j^>.jJ,l (jujjdl ct 1^ < n jljll (j-a j_ui 
(_y3 L^jla i_3jj>o L^JI LiS i4_i£.ljj Cj Lxj^ajeja jl CjI JljU-o (j-° ^-£>-^V UJ^J ^ 
(—3 4_j ^ I j I L*LI!i (_p I j « a (Jjjj>oj ii_xj!jjiJ!j diLLil! (j-o Ij-jjj 3 ^jj 

i— lj mi II Ol-La 4_Lo Jii-J3 (_£JJI (jlSHu ^LiJjiVI Sjj^-ilo dJJi (j-° 7" ' ~^"'JJ 
jljJklj i_xjljjiuJI (j-a jiieJ (jl£La (j^ dlli (J3^i 0' S^? 1 ^ i(_^o^V I (Jl mil n^LI 
.Cj^JjJI j^LuiiA ,jx. JjijJI (_p IJljjuj i«Ujli jlj^ (^^ LSj-^i "^J i<LSjL»JI 

/<sJL«JI Jjj i .lr ? (^a 5-uKmtl oLjla^eIIIj jjjII i_«Ic.I (jl .t=«^\l it ^j 
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»loJI ijJb 

Lij^ (jL&ial J < i""t aLc (Js i"i_i *l!LlJI cj^Jj jl i«Lil cj^Jj S^SLs <3^> (*Jj 

(_, <i I* itLcaLi. Lijjjl (_ T -3 t Vi i ujJI jj ir^tll (^ (jjJ.1 <_Ac.i (jl^j t i>ia 
i a U se a (_y2 L^-a Jij-" i n~j Jj i ujtj I a t_ij_iJ! oLlo L4I0 Jl>-Lj <jjjl£ (_ T ^IIj ' L^J 

t-LljJiJ (<sJ 1_<o i(J-ujJLll ji <_!j_iSJI oLlo (jjjjJa j^^- l£>*"l ">j_o 4_JI -ijJU Jl3 

1 a ) 1 a 1 1 oL<-a I j^'a L^j , 1 j"l 'A'-*. « J£ ^LaJI ^Ir 3_bjJ,! a JJt CLl>-j± JlSj 
j^i (J^><-1 CjJ9^JI JJ>-*JJ 'J-4-^' I JlA (_y3 4_lo^VI '"'." ija-ajl (_5-l^. (_£ji>u (_ 7 ^-!l 
*_<_uLjj1 (j^JLll ( a ' *~>" ' ti ^3 i4_ALj_a t " 1 ge 1 1 <•> t J tSjl jJLJI (j-* <: ujS ^^l ^_4_iLjj1 

5>ldJI (_^ (jj-ll 3-yJ^o tjK 1 n (ju I^jJjSLI! »Ijj jl uuJl ^1 dlli (_jj| j^j 
3_LjJlII (jK in (j-o JjLfc jJlc Slaj dili ^ «jjj 1 1 853 j 1 849 (_^aLc <>j 

. jlji^ll (j-o Lili (jjj ui£ ^ == - 1 'Lc.J-*^-* (_5-3 )«-Li i L4J 4 ta-^>" I (_3-L3 LJLX 1 (jlS i aj 
«Ljjj2| I j j a Cjj ,"i"i tl (_j-lJI 3Jlx»-^JI 4_bjJll (J Jt (jjill «UjJLo (3^ («Jj 
Lii i4_ujjj2l (jjJ,! (j-a j^iiiS (»fl SLj/LlI ojui Cjj^SLj jia ioLlII Cj^Jj cLajjj 
I J i " a ' 5) ~ a II ( _ T ^ Jij_a_LlII >UJ I Jja j i"i"itl Jl3 ^USj^o^I (jjJ,! jj'"*.' O' 

' aj ,^\\ < i £Lj a _a a I la j 3^LSI Sjj^^-iia (jJI ^1 i n'tVI «UJ3 Li^ i3^JL«JI .jljJJj 
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jiaal\ 6J&JUUU0 ijJLUI 

.<_Sj_Ju]l tfl-LO JL»-La (jX. JL*-JI (Ji IjiJJLJJ 

^£Li!l ,jl^ jJLa i<>l=>JI ^^ cr^ LuU- 1 ^-». "LA' <— 13-L3 SJSLi^ J^o aJj 

4-uljJI 5jeluaJ,b VI rfO&J Vj (IjjJJtxJJ Ub.ua l^£Ls SjjAI! liilj ^ jjLJI 

I 3 1 itflj (^^c. Jii^LUI I jut -jL*jI yi "Lbj^a i_h 'jj - ^ cji\p j^s dJJjJj .. Us'a 

CjLlj-jJI (__>ia_«_jj Cjj_Lj (j-a CjJi^eJ JJ3 La jl j"r VI (_y3 JL>-Lj (jl (jj.3 , 1 U * a 

. I j*** SJljjijJI L Jjji.'^l 

Cjl m" 1 nil 4jLjJ (_j^>"9 • t T*i>^ J 1 ^- (j-* 3 " I JjL-u '^"H I JJt J n"li ill JlSJ 
pj iSa-U lj_A JljvJ_) ^jj tCj^Lul poxisaJl 1^ J jS Lai a" ifrl ^ dj * JL>-I (JJ--1 (C-I 
JjLxjj V i_p3&juai*l I Iji^J <LL»c (j^-a-i Lo fj '^ a ^ (j~3 'Lj ''* " i-*^ ^i 1 -* 13 ?-^ 
jjs La jLlIclVI (^ Jl^-Jj (jl (jjj " la S a 4_j_L>J.I 3-LiJL }Ll3 aLxIaVI 
!_gj"i 1 nl, I (_jl^- Jl 'l-^JJ (j-° J~' L$j"' ' " a (j^. Cj^Jj (j-a aJLaLSJI ^Lj^jJI ' ■ 'J'^J 

.^JJJI 
ijjlai. 'I *~"~ I J-Aj i«_uu>JI (_£jJ JljI 1 nil i\ *~"~ VI (j-a faJ liJLui (jl£ JL3j 
CjLiLje-a ^LilV (jlSLa 1 1 1 11 ti (_yji , .~il Uj-^t lj jl-» ,tlj iCjI^jjs-JIj jL^J^I (jl_i 
. LjJLa (^.aJitlll jljj lO^*"' '"'N ' *"*" l_£'9 .2 j^ I i.^.11 CjLoL>J,Ij (jjJ,l 
i(jj|jj| j^j oLua i_jLval (_gjJI Jjjuill CjjJlII di!i di! jj JLia J .^'alj 
4JL>- C -u^ aa Juia. < 1 jLilajfc (_ T x*3 1 j L» ^_a_s ^ jJI j-^-i-ll (j-a £^>JI t-dj j 1 > *-» j > -~» ^ 
i(jjJL!l I JJt (j-a ^jjLjJI ' JLLtaJul ^^3 _>rhP >J-»- (Jj _>4-<-" '*>-* "L_La (_^ Cj^LJI 

jjfcj (Sewer of Europe) « Ljjj? i^jL*-a» ^<u-ol ljLi«-a 4-lLc 3 .' O^ *JI lt-^- 

Lg-JI CjIjus^ (jJ-II SJjJlJuJI Cj^bJI 3JL>. ( j£. LaLa-i J-JJU 4_cSDj ii_jJ^C j<u-ol 
.< ^ . i^l I jia-1 Li^jsol Laii J-4JJI I Jlj* tfLj-a Cj^Ij 4 i 1 u t jl J^JJ .j^ill \jJt oLua 
•» J uo2 3-jJlJJo-^JI (^JaljjiuJI Jj^. Jo-pJ.1 (_yJI J-4JJI i_Lf^J LaJti^. 4JI f_^>- 
(_yia-«-l (_^ J '^" Jl^j i(j^La-l La (_yi^.l CjLiiJE-aj CjljjjL9 (j-a 4_1 La 4 j 1 n l 
. c_<J^ iTill «L>.J (_,lr j(j ill *La (j_a '/20 (_yJI (jLp.^1 
CjoJjJI I JJt JIla\ (Jj 11 la 2 a Cjlj_pc_Jlj jLjJ^il (j^. oLJ,l 1 - 1 j u j 1 ai 2j Vj 
(^LdLUI (J^>- ■ ' a j ' ^ >■ i ■ 3" * aj pLcujI («-Cj Cj LLi_jj>J, 1 j j Le_J I i>L_a (^Jl ^a_ij I 

(_pJI Sj_«_t£LII ^JljJLI J^>- liilaSj 'j*- 51 ^' ^A='>^ cr^ S-aLU' Zuc.l;<^tl 

(_p L^la r-jjejj Lj-JI (Ji-Jjj iCj^LaLJIj (jjituJI plj-il ' fl-Lit-a LjJ (jjJiS^j 
i«UI CjjJjj sl^^JI Cj^Ij (j-a ,_p (j\j ( _ T ^ji>. (JL-aAjl ijJLui J^-JJ Vj .(»JJ 
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tloJI ijJb 

Ja-jj>J I £yi ^1 o Mitl *j^>JI oLj-o (j! i 1966 alc iSJlxjJ,! CjuVjJu (j^-^JjjS^JI 
ijj-LjLcil aJJt f^jJS «I^JI 4l«jeJ (_£ jJI ilijJI ,j-o I gale ' t-al , „"j Lxj jjiLk 
'(_3-Jl o Mill 4_u^5j2l 3^£L1I I "'^' /_i3 3j^>-jJ,l 4jlC I LuaJI jjIaLU! *l^>-lj (jJ-U 

• ( 36 f»^j j^->*) 
(jj_SJIj ^^-l^LJII (jj_SJI (J^L>- tjl i n i^U ^^ I ;,^.tl Ja I mi 1 1 1 i .j i n" juSj 

•.(_p_a tLal i ii II '"'lj I fl II (_v^-»J J^JJ i_xjljjfaJI (j-° J^*& (J^-^ 3 ! Ct^ (_j-J'- >t !l 
*I^JI ( _ T 3 i_jj!jjiall i> J-A j i"i"i ilj i^l^JI ( _ T 3 Aj-LO.il£jlj i ( _ > ^>Li-3jJIj ijjjjjjl 

cjIjLHJI 3_>^ «l>$-ll (y^ a 1^ I ,^."1 1 i_jj|jjiJI d_L<ii (j! »l oUII (_>oju ^j^j 
/- I c ^gjl m"t 4_Ll2iJI cjIjJLUI (jji ^^jii ct^ ^J>^ >, -'''j iCjI m" i nil 2_jL$J («^ 

.(37 fcJSj *-»-j-a) iCjIjJLill oJUfc jj-a cLut-talaj I oLjJ.1 (_y3 Lo j_p i_j^SHJI 

i - 1 1 ^ j U jtj jIxj jls Cj^bJI I jtjfc (3^LIj ' ' La ^' a 2_i->t- , „tl oLJ,l i " 1 1 2 ■ la ^Ir 
dil jjj ijUejJI tfj-A (j' JL ^ (j-'l <-— ! "i? L>J 1 (j^m ' u^S J uaj Ji^j i3JLl«j<-1I j>LlI,I 
Jntl (j^JI 5_pJI CjLcjISLJI 9-\jJ\ (j-o jjj^ (_yJI Cj^IjJI I J.&} jl i^aJI ^j'i/l Jjix-i 

(jlal-iil Ji-a "l""» 5-iLvl i nil (jjlal-JiJ ^Ir jLa_JI Jli^lj J ' '"'" 2j V di! ji^ 

I Jlj* j I j i j j t\* jjj jjj ,2 ^ I ;,^ll cjU-o--yTJI jl i^JljJ.1 ji (jjixil SjjL>J,l 

i>Llo i La i "j (^ j J Laj Ji^j ijLajJI j^ialjji (j^ '^*" * iJl tH l ^ i3^ 3 '-'- cr& ^J_jljjl 

.CjUaa^J.1 

aLs (_£JJI i (Thor Heyerdahl) «JIjjjL* jjj» ^y^cjj^JJ! 3JU.jJ| ^£j j^j 
<_ijL2JI lr ( _ 7 SLj^o'i/l (Ja-I i nil (jJI (jr 2j^a'^l (Jjvl . nil (j-o ^jjj £A I «qLvjj 

;>Lj_o ' a i aj I a (_i 7-jjia^j Cj^lUll Jul JufcLi «bf i(Ra-II) «2 pj» ^^cljjiuJI 
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jiaal\ 6JLSu&uo ijJLUI 

jlj i nil /_1J L^JjjJ ij;!-*- 1 ^^ '^j'^'^j J-* J^L^" 4j1 « J!ji^jL&» JLa j^j 

(ji jj Jj , .Uj-.t I ( j_ a 3j_uS «ljl»-i /^ 'Ji-^' ^ j luJJ i«U,l •»■ t- , .. /ylc j a La" 
(_j_lc Ljla dJL-uLijj (jl£ L4I0 I i^aaj (jlj iaLjijv 2I "GjLa~-a CjjI£ iJjSLII eJJt 

. r-lj-a^l *_« cd^tjj ^ * a i 4_i_ufc 
- ''Jj a O^-? 5_aLuJ,l 1 a-najJLa Jiic ■ La j ■*- 1 1 oLlo (Jlj>j_jLi (_ij-3j JL3j 
i(jrt 1 nil Lg^"u* (_jjJI CjuLiillj CjljjiL~JI 1 allje aj <tl<jje-a cluLi L$JLj lSjj_aij 
JjjVl (jjU! ^ Voj i^jLajJI j_Lai*Vl j_jill ^1 Jjxj o 1 ^ *UI 03) oh 

3yal ,^11 2 jSitl oLujl! t_2j|j-»J,l 
oLlII oJlj* ^^Jl j kill I (jj : Ijj>.L-u dJjJb dlli (_,lr « JIj^jL&» jlr JuSj 
«LJ1_1 L-ul 1 n-vl al Lac 1 Ua-pJJ 1 La 1 uj (_y3 ^l^'al . ^>tl j_lCJ 3-pLojJI ? I j-iiajj I 
/yge La] I 1 Si 1 a 1 I oLlo i La 1 uj j a LaJ "'LijLa (ji ji i(^-iljj,l Jl>-I (_y3 
iCjLLa-pJJ 1 La 1 "j (_,!>• 1 4-uLjijIaJ I oLjll Cj^Jj (ji (_jlc 4 t\-^.\l 1 1 ejjb JjJj 
(JS 4J 1 _i 1 n -jcj (ji i_ij^jj ijl La ^*vl (j_a j-jjSLi jJojj lj_<laj>- UlLla i_b Ju3 

.1 i\ 1 n-*. 

jl Jii<n (j-u^-i (jl Jjlj Cjj1~Ju (j I «"h La^ IjjjS (jLcujVI jLSLai Cjj_l*j JiJSj 
(jLSL-u jljLci jLjJijI Jljlj I ,-^j,^^ i^LU Cj^Ij (Jj9 j^-y ^ lS 1 -^' jj LaJI 

SjjXII j_uL 5_l2JJI aLj-all JljJlJJI LcvLoJj JjL^II JSLA1I I Jl#j /oJUJI 

Jj 1 nill CjLlUx. (_y3j i<LlcIjJ-1I (jt j^>\j^\ (_gj (_y3j ii_!j_«iuJI (_y3 L^-al JLJ-"n 11V 

2 C I '" a I I fjJs Jjj-jjJIj 

JJlX. 3jLjj_i (j-ojJI x_o Sjj U a. Jlij I'll J^LiSlA jljjj (ji «^3jlJ,l (j-oj 

(. se uaJI 1 S 1 i^aJ I j>Lj_o (j_o ^j a I Je ~ 1 1 (_jJI sL^vL>JI SjLjjj i(jjJll (jLS, m 

LliljLx^tlll (j-o S^oLill 1 Sj-LiaJ I till alie a ^1 S^LlsVLi i5_LajVI .~.M ,^Allj 

. aLj^I j_o ^jJLc Lfc^JiCj l^o-a--^ -i'-ijj (jr^l ^LcLLcaJI 

(JljLo (_5-lJI 3-jjj_LJI <_jjLajJI (j_o j c I ■ v. 1 1 jLaJLII (ji (_, 1 n it Vi i_i^cjj 

Lxj lia^l 1 1*1 j (<u i(jLSLo (_p (_y3 *I^JI (_^3 j iVi'm 1 L^jIj^vu j»j-2j JjjJI (_pmj 
^LJAjp (_ T 3 tiJJjiJ JJJJJ """ Lax>J Ij jLajJI ■k La 1 u (_,ic 4juSua ^lj^ (j_a 4_l3 

2 ^^- 1 — II oLJi,l (^ fljjji 1 1 j_;'a jj 0(jjJI 3-l^.^J^lJI "da luJzI (_y3j ">LJ.1 oj^ 

5-2u-a-«JI j>LlI,I (^ ji 
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\ <U$A\ ■ ■ 



a J agJ I 4^=_uj i(jjJLtl Ijui £y> ^^-iLiJI i a i a 1 1 1 ( _ T 3 

(j-a J-J^" JL9>! sLje-ujj , -LuLlo-iSLII ClLc I i^aJI (JL*-o 
.JLe-oJ^^ ilbJi^JI L»-jJi) '<<" 1 1 >. 1 j tlxuL Jj jj I 

^ j 5 1 " Lxj 3-uUI (^jUJLl iii_»Jj dll j£ (..IK." ^^42 

1 .lr i (j'i/ di!ij iSj^Jlill L^sol^jj Lg3l i-ll-Te-a(j-o L^-j^ 

1 _Jl£- aL23 (_£jji!l CjLLaje-OJ tLgl 1 i 1 ■-> 1 1 CjLlSliU 0j-tb 

i(J\S i"i2l JJjILa -l£. 1 i 1 t 1 1 Cj Lalie-oJ aLJLI Cj^Jjj 

SJljJlJuj SjIjJLII Sjjjui cj^LUI (j-o oVL*. liJLLflij 

i"iIt"ii"iI (jl CjJl>- jJia i4 1 ■■■-" CjJSjJI ( _ t 3 Zjj U -i- 1 1 
i_3jj_jj 1(Jr 2j_aj mil jUoVI fjz jl^J^I Jo-I e\-yi 

J-S-] «Lj-3 (_5-OJ Lojj^. l(lSet) «l"i J injl » J-fri rfU-ul-J 
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. d U" "id 3jL?t_u_u ^^aLjt-tu^l 
(jK j^ill I jut j^LjLJu l _ J \r 3_al_2i,| » M .^»t I Jl^-I (j| Jju L«-j3 j $Ia JlSj 
j J I] I oLlo (_i (J1t~ i"i^L1 SijLaJlj Sol LalXI .sl_aJtl (j-o 4jLilie-o ^j^*; .' (- <*Jj 

.oLlII -» u , ., (3_j^ ci<J9aJI jj>-*j t_iL^jJ^iJ SJuLa «lSj^j dJLJa cxjjSLa 
(^ «UI »!<■■ J<"miI jJia . SjLstiJLI oLVaJ! (^ JjLxju cjjLv *Jsj jjsj 
(j^»t jJIjj*-! (j^i ^^ l? j Is '2JjLx-« uLui^I jjLkjf 'W^J cr^ jU- 1 ^' JL> -^ 

3_uUI (_gjL>JLl /_3 ■ SI* ^^U! 5o^.UjlqJI ol aljj I J'C u" i3_aLc 2 fl-t-ajj 
■ "'I oljjj oJLji ( -i lr? ^V liLIij i3_1j_J! jj^,L^ 2_al£ ^^ LjJLlo^. Ij-taj. 

jljj.1 JUfc j-jI (jr-S-t-J dJU jjj iSjLL«J,l 3^.^.Utl (_2j^JaJI CLo^ liKiij jl 
.^Lj^Is I i afjl LaJI L^ita j^iltujj 1 I j/« ^ llj ^'tl 3-uUI (^jLjJLl ^ ^ta^la 

Jl^,I in" jJsj 1 1 j j a (- alj (_yil! *i^j''l ^jujSLo «_o j!jJ,I dju^ ^i^*. 1 (J^-l-^-y 

(^jUJLl oLlo ^yfl i_<jI jJI t>ia- in<Vl jLc. £yi j_u£ j Jl3 liJ^L^ol (^Ac till JL> 

oJlj* /_a Jl^vjj cy-*-" .slj-U (jAjtJ (jl /- c I LuaJI i a i uaJI oLlo (_)-a*J ( _ T l£-J 
<_aL»-LbI 4juj| j| j^Sxj JJ^J i(j<-a- i a^al jLc. (j-o l^fj^ 'j^ ''H^'i i n" CjLiL>J,l 
3_3j^jlJi,I CjLa_L>J,l (_^-Aj i/— ae-LtaJI i ^j i a 1 1 Cjl_ilie_a 4-SLL^L ■■" La ^Ir 
jjj jjia. itLjg.Lu^aJI CjLiL>J,l (jLa l*1IJlIj •(!)■<-?■ in g ^U >^-" ^J^N J~ - -.1 ■ 

.a\-A.\ aJJt /_3 i_xj!JlII (j\j- 1 n^^U I j^.M j" i "I i .j i ii J I j^'a (. al3 cr^' 

LaS iCjLAL>J,I ojui I j I a j J i aj (_ 7 ^-!l 2^ 1 1,^.11 c-jj j_lc JiaIUj (_,-Aj < L^IjjI 

» ' i ■- a Ji ( _ T a (_j^>o (_yll! 4_uLl»-iSL!1 oL>JL«J,I pjj (_yl^. j^<CL»3 

i-Sj-uaJI oLj_o i _i I r i (j^ J^->J 3-£j "i mi a jlj^ L«jl J ' 'II '■ j'a cdJii «_oj 
5^_j_aS 3 \alaa> (Jli-a-1 2i ^-Aj t 1_A^_lC j JlcIj^JIj ^(^paLa^v^/l '.(JiLa (_ T cLu^aJl 
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.SjuiaJI LijLil (j-o jl L4I0 (j^ajjegjl J^ 1 nj V (_yl!lj 'tyj 1 n'tl L^JljJJ SjjJtJuJI 
CjLjSj-o ( _ > ia-jt_lj i5-l^I LuaJI 1 " < I A t\ '< 1 1 pljJI ^j^« J -iljJk! oJbfc dilLol (j-oj 
4_aLjij1 «U_LfllJ1 CjI^LljI ^j^* >J ' d JJ i*a*Jl tj\s*-^JL$j\ CjljSj^o ^j^» {$ f JL3^ ' "J^'l 

L&^jI (. 3 Jja 1 1 J_;" (— Sxi (_yll! 4 5 j j 1 1 ! JiJjuiu IjjJj jljJkl Ojufc (JiLa C-lj-i 11JJ 

.SJjjJa SjJ, USLs jLUsJI 

jl j I J j VI oLj-a ^^Jl LjLj^vi i— Ij 1 11 "~ (_ylll 4-JlC Lu-aJ I CjLfllailJ 1 .j 1 11" 

.oLlII oJl^J jujlJo cj^Jj cjIjl>-I <_£ cjI^jjcjJI 

(j^alsegllj L^jJljji^I J^j 1 n~j iCjjLlII jj£. p^_i-Il (j-o ill Lala-lX I ojui 1 _yJ3j»-ij 
(j7h<" (_yl!! sLaj^jJI «LpJI CjLcjISJI <LLa 1 ulaj (j-ojJ! (j-o sdjls Sj^o Jju L$-La 
jj_»i V 2 La j ■ •■ j (Jj^>-1 -ilj-a (_yJI tiJUjij J^e^jj i3_uUI ^jLsJ.1 ojui ^ 

I J ' " (j a 1 *- " 1 1 J J ■ uJ (_ 7 J-JI <U^ I li^aJI Cj LaiaJiX I (j-° pj-"l IJLA <— 2j-*JJ 

(_,!£. Ij^u^ lj U-^ J!Uj V (_yjkj i(Soft Detergents) «3j ..nil .-.I At^',1 \« aj^Lj 

■ Jjft Jjlj Jj^JJ ,_, *"' *j j^ i^all L*>j' O^ '3mtl 
(<s_<j/1_1 1-2J-J-J l£JJI CxjLHI pj-tll (j-a 3_i<~l ;.^\\ ,-.l ,;tv,l I c^l^ I jl Lol 
OjxJ . <l< *". Hj J I -a- "ill ajL2j ^^43 (Hard Detergents )«3j .m II tiiLiLaJJUo 

.SjLuII 2j»j_.Utl (_2jijiaJI 
iij 1 mil dl LaJo-il I ojui l j H a (j^alsejJI sLaj^jJI «LpJI CjLcjISJI » jU" . .." Vj 
«Lj_ljJJ jlj-iia'ill (j-° (j-iliS '.'ii ""' (j-*J ' L4J- (j^aiidjl c-umaj 4Jl3 til! jjj 
«1_lx-i I J a j a se3 4 j 1 11 1 CjjI£ I 1 j a ^ij^la /. 2 jj L&^jI ^2 i L^j^ ' Jl ^J-' ct-^' 

.3j_ije_JI ^Lj-*J J I J-4J-II 
/yJa-iLj (jl jL^Jal Jl>-I oLlo ( _ t 3 Cj LalaJiXI ojui ^j^*.' «L2JI (j-o tj-j-i JiSj 
3^c.jJI (j-o d'Cjo 1 11 et flqlaj iCjI^ILa^Lp SJlC S^LuJ, ij^JJI I JLA (_i ^LJLl ■»■ u . .. 
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q/~\ o t CjjJLs. /yi '"'.'.' ' "1$ '*'>^-" U^ i n^TT (j£, J-4JJI tfLj-o Jj-C (^1 Cj-ii 
£yl oLjII oJl^j La Jl3 ^yJ! ,_£.>! i*UI ^ t_xjl jJI ij\x^£^\ AjutS ^ JjJ-i 

.lill o ml (j-oj '3 *j a ' '^^ ^*l-2" 

oJlj* S-SLiIol (j2 '"«! fl-jjuj-d II 3^1_a (_yi^. I fl-uatJ /_3 (_£jIL>u Cjl dial) I ojufc 
,(_2ulaJuJI (_ T J^- f, c I ' ' a 1 1 ' flia-U I 3jJ^ <j-o JJ^J S-iUI 

(jLa dJJJLlj nj'-^- J^ (jr^ j»j^l 3-^Lu-aJI .«ilAtx:t| JUjI^I jJiiiy 

jji^ ^Ir dll^S" (_£ji>o 1 1 " ' I d la ' 1 I o JL& LjLSj ^Ir (_£_jjj>u (_yill tjj i nill oLlo 

/"»! A , ..jAtl CjL»£j_« (j_« 

/_^ jjjL-ujjiII CjLSj-o 4 1 1 ii t 3-iLjj [^ 4-}^LLuaj| '"" flia-Ll I ijjj" i"i"t dJJjiJj 

t(jr j| oil I » i i.Vitl 3JL- ^1 3_uUI ^jUJ.! oJlA Jjj-aj ^ J^tuuj n>LXI oJ-a> 

«La_Lj_i 4_ljL1,I (_£jlj>J,I ( _ r l\ J'^" (j-^JI JJ'" 1 , ,,jAtl CjLS_^-a <LldS f-J-JJJ 

~ '^"_'j i>ULfc !jl>. 3-jg.LLidaJI .*ilAb.:t| ^Ijieiul ^ jujuill i_alj_^VI 

(jl ij-A-JJ '**** 'SjLstiJl! lIiLjV^JI fJ& CLujs>-\ (_yl!! CiLj SI i^aa-VI {.putj (j-o tilli 

Cj1j-jjse_dl t tic) 0L_j_« i _ T b 3j^>-jJ,1 jj d i "j all CjLi£j-« (j_« ^* 70 (J~* * O""^ -1 

7" ' '""'JJ • d J *"»" i — 1 1 d la * t 1 J «LUj>J,I Jj i nill oLlo (Jj^is (j£, (_j3Lj jL^Jalj 
ol_i_<j_LI Cjl dJa-ULI aJ-& I j _■ _■ i aj (_ylll jIj-c^jI 5-ol i h-v CjLjiIjjJI aJJt (j-o 

2^.j .Utl 
3j_Lja_i (jl ".liDi 4J!Lol (j-oj .4 IS Mill eJJt (j-o joJL«JI JjJ < te » a ^^Ltjj 
A j uua-iduj iLlJUI ,j^ JS" jjjl>- ^yl^. x_2j ^ylll (Constance) «(jjiJl" ni\a^» 
4 1 1 ii t (jl (_gl i'/2500 (_jJI^>- (_jJI jjA . ..jAII OLiS^ja 4 1 1 ii ) I jj** djlj 1 1 no ill j 
•j^j '"" **J " ' " " "** J^ ' ^ *J '— '-^Ij **-^ Wtt' oj'"". 1 ^ oJ^* (_3-3 cjLSjJ.1 j>juk 

I J LU d ' S^JC-JI (_y3 I J^Q J^J-j3 CdK (_yJ-H CjLSjJ,I OJui 4 J I II t (_yi^. Ldjuus 

. 1920 ^Lc 

Ol>idj| (jAjua i i _ > ^=Li-3jJlj 1(^5 j-II 'i_p-« d Li-S-iJI CjljJLaJu O^bJI (Jila-i 
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LaUl&l SJSLill o jla cajJU JlSj h£j-& 5JSL.io LiJLJJJIj ia,jjjjjKJl^ ^j^Vl 

L$J (jl Lo uLu j_ljLj Cjli CjIjJLlII eJJt (jj JjjJI (j-o j-jjS (j-o I JjjLjfo 

. <LpJI 5ja- in'tVl fjJS *&\jZi\ fjic SjjJill 

i aj ,^.tl 
Ijl t°7i ~i il LajJlSI (j- J-*J i4g-j ajJI CjIjJlDI oJl^J MIl«-« jjjjjjJI jjjjuj 
ol_j_o x_o L^jLlSj-o jl CjljJLill OJLA ^J^*.' *tO ' "~J LoJiJt£.J i'Lujjji L&Juilj 
jIj-l^VI (j-o Ij-iii^i .j i n"t L4JL3 iCilj-ptJIj jL^jVI oLlo^I ^^ I Li^aJI 1 '<*j LtaJI 

Jl2£ 1 Ljj>23 /oJUJI (_yi tjlSLo J£ (_yi (^jjjJLi Jii^bJI 3JSLAa • ~ ■ la a. j 1 jJsj 

. (jjjjjjl jls (j-a SijSjIs jljl ^Ir (_£^beJ 4JI 1969 aLc I JLiSLj 

JlS^ i 1975 aLc I uaj] \j i njj-m (^ (JjSjJLi cj^JjJI 3J£LAa < - . t\ ^ j t j^^ 
L^-aLlo (_gjjj>oLeman))(((jL<ijJ» Sj-isej (jl (j-u^-cujj-cuJI »l oUII Q^±*-i • a iSual 

(jl SjjjsjJI j>JLA oLlo ^Ir Cjj^vI (_yll! 2 SjSi 'II (JjJUtlll (j-o 0^-p ^J 

( _ 7 ^\ dil oj i n->Jl (jiajua i£LflJL«JI jljj.1 ^^ 4j-oL>- 3^xaJ ^S^pj j_jjjjJI jla 

.(jjljJI j-£J oLj-o J-o 3j_ptjJI *Lo ^1 Jp 
3j_lj*_jJI oJlj* ol_j_a Cjj_Lj ( _ t 3 (JjijjjJ! i .j i nil (jl Jju Lij^ •» LaJI Ji^j 

j-i-i ^JaLJu (_5-Lc «LoL2J,I «i_ljLu4jSLII » »l ^t I (_pmj (jl ^1 ^>-j^ ^j^ylu 

4j /- gj '_' i_gj-!l J-^lII i>L^a (_ T 3 jlAII I JLA (_y^- ^iS-^ 1 ^' L^3LiiJtX-l /, flJJ (jjl>" 

.Sj-ptJI i>JL& ^yJ! 1 altaJLl 

JL>-j I j ' a «L»-jL>JI 1 &j • a 1 1 oLi-aj » ll^aj,! ojui CjLiiitA (JjJL>o Jti^.j 
i^jjj-u^I (^ (_JJJ_)-!I (j-o ^J^'j-^J^tP SjoSiC 3^5e-l ^SlSj La L^jla (Jjjj>o L^JI 
1^_l!x1 L^il_uij*J /dij (jjjjjjl y±£ (j_a 5^_uSjl 4_uiSj1 0jJt> jl (j_a /CJl^jl (_ T 1^.J 
(jl Jl>-j 4JI VI 3j_ije_JI j>Llo (_y3 (_Jjj>-I S^o I J ^ a seJ ^L»J joj 1J-4JJI ;>Llo (_y3 
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IJlj* (j_o j-j-jI j-^PJ-^ 1 '-^'rr 3 ct^ ** lkdjae " ^ 2 jj (Jj '' tLtaJe^Ul I JujJ Ijj-& 

sljJLlI x_a L^al i ii-vj ( _^ jji-jj iSjjjejJI ojjfc ( _ T 3 (j"n*"l (_yll! li.ll o i n^ll (Jl3 

. (jyjjjjl ji^ (j-o 'Lj-lLc 4-ujl1 
«(jl_«_<J» Sj_LJtJ ( _ T ^ (j7i j <"i (_ 7 jJ! lill i i n^il a! i n-v| (jl ^IjlS Tcjjajl jjjj 
^^^j i 1-jJj J <-&-} 7~J o i nl, 1 4 j i ii ill JjjjaJ (jjjJJJI (j-a «LlILc 4 j i ii t (_ T 1^. i_Jji><j 
(jttjl Laj JLSj h-L!I o i n^/1 ojufc (jjl£ Lj (jJJJI jljj^l 3j*j-o ^jk j-u^jJai. I job 

.j-o^l SjIjJJ (_,-3 (jjjjjJu /a o i n"i1u 
i gj ,^\\ oLlo (»^ 3.}^>-jJi,l jjyjjjJI <: ^!- < » L_ulS I jl 4JI Jl2jjlI,I (j-o (jli JlSj 
(_ 7 jJIj i^bj gSHI (J-lLxjII » jl <^» " till disc a 3JLv ^^3 Li£ iSJjliis i^^cLu^aJI 

(j-o l_jJ(SLo ^p-o (_p (_5-3 Jl>-I_J .iljjajla (_yi^. L^Jbl-La (^^ (JyJjjJI A J I ii t JJ^J V 

3Ll>- (_,i^. Sj^^P ''j J la "*- i_P-*j (1>^ 4xuj^aJI 4 1 1 nill eJJt JfLa (jLa ioLlII oJofc 
ju_! L-^-i-ui-aLJ _Lul I^-jj^ J 2j i " 4 j i ii ill aJ-tb (jl I ' oj . a a. .4_pJI CjLcjISLII 
.CjLiJl>J,I ojufc I Jj*> (_ T 2Jj (_ 7 jJI SjJJejJM oLlo jl ijJjJll ^Lj-^J dJJj 
jJuUI I J-&, q\j l7C_LJE_Ca J-k (_^=lj^Vl I jjfc (j| Jjlj Lij3 ■" uajl JlSj 
3Ll>- (_jJ£. Ij-^^J M ta a> (JlLx-iJ i<Cu±A\ Cj^JjJ Lj^IS Jju (_^jjjJI jj^ (jji (JjjjiaJI 

. tjl i n'tVI I g-La Lxj 3_pJI cjLcjI£LII i M" ^- ^ 

(_^fl (J^-JJLJ (_yj.ll 3_pJI CjLcjKJI (_>iaJiJ (jl ^yJI liilj ^ i .i j ii ill £>-J±9 
jLjVI aj-lt da\ SjJI __, lr SjjJLl! LjjJ nill omVl Jlo i3_uUI (__;jL>J,l j>JLa 
jJLill I Jofc j_o_>jj aj^jj 1 1 gj3 (j7h<~ (_jjJI j>L_dl (j^ (3^S_>JI j^3 (jj« 4i_ujiaJI 

. Ijfal iii-vi __j3 

^rj ,>>^ t (S^jj <: ^jj-A (^-^ L^al ' 'i^- 1 (_5-S (3^>ll C^L)^- 1- * ° ' ' t*J^H9 

ijJI o i ii^l eJ-& Cj I—Llj Jij-»-} uo ;"jJ (_g jJI «(_jjjjJI (JjJ5 (^Ijj)) /<sjj/Li eJjjju 

.L_u_)jSL!l <-— iljj (_JJl>-I 4Ja i ul JJ 

( j_Lj)-'' S_iJi£ll (_, LaiVl Jl^JI JljJlxjj 3jIL«JI 3->,^tl Jjjji c^ala JlSj 

(jjl I ■ I J I II (^'il I gjlg ^ifi J"' t T* J ?i C7-^'j l(jLiJljVI /«! I il-v (^l (Ji-Jj JiS (_yJ-!l 

. pj j i ii^fl (^ jlnll I jjfc _jji aIj^jejIo , 3 (_,lr Jj3i V Lxj n— il j i n^/l 
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JljsJI IJlj* (ji I * i I «* lil i(J_jj^JLi <a o i n"ill fljjj La a. jj i aj ' (j! LuSLa-ij 
(J^L>- Ij i n jj i n J (jL«_lJ Sj j se J idl o i iii (j-o jJjj ' a-uaja Lolj^jLiS (JjLJJ 

. Jl»-Ij pjj I III 

4_ljH! (_gjU>J,l ( _ 3 _a <j" | j , " t (_ 7 jJ! ii.ll o i n^il ^-j-*>- o' L ^J^ (j-° Li! (JV-'iS 

2 j I i c (j'i/ tiJJij ioLlU ^^a 3j^>.jJ,l Cjljliill aJJt 3_L4^ SJLxis djl£ I i j a 
JL»-Ljj iSj o" i ii a 4-j-La-C 4_pJI CjLcjISJI a I i n-v| ( _ T 3 CjljJLill aJJb jupj2 
" Jj "* "I Lr^l < ^ J '-^' (j-° '^_*_^ *!jJ(JI SjJ-i tLcjl i/yJU-LLaJI L&ljjx-a 

(_yJI lS- 5 !^ J-4^ '(_>"' '"' (_>^=lj-C.I i!jJ-^>- (_ T -3 jj-jjjJLl /g I n'lll I— i- L lu T iJJ 

( _ T ^ JjL&J^lj S -U *~" . '- a '" C - IjlJ * <*' ' . ' ." "JJ 'j'j^VJ P ^ ' ' a ' ■' (J-"' ' M-V VI 

'"'I jIj U.Uil CjjJl>- (_,Jlj i^^JSLII ' fljj (jJI (_£.}JJ '-*-^h 1 '"LijAiJI /a n i n"ll CjVLv 

j_o2l (_,(}" ij (<U iSjjJiJuJI /a I n'lll ullVLv (^ (_, '^flU j^^' (_T^ SjijjLjfo 

. SLajJI Cjjji^tj 
«j_iK c^JL-u» ejuLx.} q^& i-dl o i ii^M aI i ii-v? (_yi (jjjjjJt i_aLiij^l j\h\ jiJaj 

ul\ (OjfcjLLiJlc^iJj iSjLselX! CjLVaJlj ilj-&ij-a J£ »Ulr aLxIaI 1969 aLc 
^^Jl dUi - j » a 'j '2 Lj-ajJI CjljJLaJI oJl^j oLjI! Cj^Ij (jx. ^jfoLJI j la -- 1 1 
(j_a (_p ( _ T i Sj mi" i U Sj-jTlSJI Cj ! j_ijtjj ! j>l_La jjjlstl) <3_LajJ3 41aj*j Al_LiII 

OuVoJIj i I JlJcS (j-a (_p LLojSL>- Ll^aLS l*1IJlIj ((^JJJ-II jJ^ (j-« 3 n I" -ie-o inul 
Cjuiou^JI SJjIj^ djjuja L«S iCjlj_ptoJI oJuijj-o i-ill o i iial Jljj^s ^-<-*J Sjcajil 

. q\ i n'tVI SLp. ^jlr Lcaj^s. L^J 3_jjUI 

S^JLJI 3_jmi dJUi.iVl pl^jf ,jx j-u^j^a i<\,-„\\ ojIjIj iSjLseail cjLjV^JI 

(j^ j_uS (Jjlsejj iJJLLA S-t3e i^aJI '"" LaJ i "II Cj^La lilljllj idiljj-»- jll ojui (j-o 

i«ul«Ji,l SJjjJI i-i!l o i nl (_>^ju ^^a (_^ojjJI (j-° j^l <— al iViSl j<uj iCjLaLlI,! ojui 

Sjj^ili,! CjLA«Ji,l aliJt i _lSc i ii i '"'I LaJ i "II oJLA Ll^aLaj .iJJLxjj/^/I (j^ L*>^- Cr^J 
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I960 aLc ^ aa .3j_u£ l£>»-I o^^-°' lt^ t>A>'W *W^ li-i^Jj i a uuSl JiJSj 
4-1 y-j <i i mU JL>JI (_yi^- JJ>i t>A>" j-^ lj-° J"^ L3-^ l£J-* >1 -' DWy 0^=-^ 
2_jl_a (j_o <_)j_2-j La 3l_3j ^^Jl Cj.il L<tS i L&jJjLlj (j-3-a J-JJJ cr^ f " '""'I 

7T J I >JI I jufc tfLj-O ^^-S (jjjjJI -5^>-J (_y3 I .J I nil (jl JlJU LA-L9 (j^JJ J^J 

4Jl_fl_LjtAJ /j 2L j^JsLiJI (ji^. aL2J,I dJj" i n^LJI » »l <^ « j^vi jj| ^JJ zs>-j^ 

^jL«3 i4-ula2.il jjjla Lltl (_p-a hjIjjiaJI £^c SJljjlJIj SJjjtill (jjLjLLtl (_j^>-J 

Jl^vj jJs (J-Jj^cJ-jJ I j-jLLsj ,- ■ La all <_ijJ! (j-o ^l£ (jl dlli 3J!loi (j-oj 
CjLJIj_ljv L$_iI (j_a j<s_c.j_ll /j I c ijjjjjjl jJ^ (j-« «Ua^;tlo cLu-oJ L^ol i n'vlj 
J£ SJijjlj jjojijj ijj^-^ 5 ^' (j^ L*J-iL»J ^J 3 J ■ La 2 1 I 2 2 La i 1 I /_^ JaJia (j^ijt") 

. 4J3jijjiJll CjjJjJI j >l La a £>£, JiajJI 
ijV dJJij ij_o^l Jjl (_^fl 2 lu AjJI <j_o LLui SjjfcUajM i>JL& CjjLjI JlSj 
L$_> J mli nl joJj i 4_lC Li-i^ I 4Ja .". iVl ( j£ ( j_« LoLx-i ^iitj 4-txLi2j I ^ S La ' II 

.(_jjJ_)-!I (j^- ^iS-^ 1 ^' 5_j^ mi->J| CjljLjLiXI IjjI 
j S_a .^IJlJLII 2 1 hi I hi (jjL-ul (_,!£. di!j jju SjjiliaJI <>j-tt> ^j , n'^ j^sj 

Cj Lj^_<iu-iLl I (_JJL^vl ^jJijj joj i«U,l (j-o (^JJJ-II j-Ls (_)^al lou L C-OJ&La AJ-aJ 
"" Jj lu2jI eJJt (j-o CjUxj i-LJI o i n^l (_JJJljj (<u ,i . daciajl ljui (j-o CjIj lojlj 
CjIj 'hj (Jj^jclJI jjLLs ji i/— ila2j| t_!jJI (_f jjjj A\ i nl i nil oAjk 2jL^J (_y3j 
J^ (»fl (jjjjj-l! j-J&jl (_y3 SjLjj dlli J£ ' . i -> i ^_'j iSjalil i-LJl o i n^/1 ojui (j^ 
a! I II -v| ( _ 3 _3 7-J_ii5J_l j_pjJLll I Jlj* JJljJJ l4l i ill I ntl ojui '"'I 21o. (j-° d 21a. 

.«|JJ«JI 2liiilni 2jl4J (^a x^ ^ylll i^jLJl^^pJI 
(3jSjJI jls j^^Li (jx. 2Jjj 1 ntl ^jfc (JJLxj-ujI (jl j_J^- 7">^>j liili Jj^j 

I Ajfc (Jilo (J2j (^c 2Jjj 1 nl, I (_yjkj 1 4-LiIa2J I Cjul^pJI aJJt *\ 1 nvl (_y3 aLxjJI 
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j-^LLc (_p (j-° <Lul».« LoLx-i tLfljiaj (jjlaLla (_jJJ 4jjill JjJaLLU (j-o CJ^taJI 

. /-jlxa-iSj I Cj^bJI 
CjuVjJu LojjjLl!1£ (jfl jjc_JI pl-JJ-u (jl (__>i>j-il! I Jui <Iju2 '^Pi Lx-^J 
(j_a pJ-iJI '-*-&> ' '^*„ d^-i-Li^a I n'l <i i nil (_,i^- LijIJLc. J ' -""' \' (j^I'j iSjistiXI 
.(^ujjl jj-* *Uaft5tLa d 1 1 n 1 L^-al i n-*.Lt t!ju Io a iCj^lUl 
i,_^oLci3jJI : (J!lo (_Jjj>-2| dljiTill CjljJLill (j-a j-uS ( _ 7 i^. I ija-jl i < It '\ Jj . U 'jij 

Jl^»- /j I C ''l-J-il (_yS Cjlj_LUI Ojufc 4 J I II I 3-iUJ JiJt£._J lA^LOjoLIIj l7LJJjjJlj 

(_p3lj_cl jj J la (^Jl mJJ^JJ i<_ ij mi I I «Lj>JLi-3 J-J-C oLj-ll oJui •*• • • ta3 (j-L«-o 
pl_i3jl (^Jj i JljSLII (_ijj ^1 A^La^lSJI (_£-3JJJ • L^JjJjLuJ (j-o (_jJ^- f> 1 1 n"ll 

. ALJtjl /Q I n"(T1 (J-* ^Lv ^^jI 7C_JJj^J1 ^JlJ-1 L-*l-4-l tAjJl JoJLjLla 

I Jjjui Ijj-^ SljS'll Cj|j LaJI oJLjfc Jila ^Ir 4jji>J,l a\-A.\ < -* 1 1 n"t diljl^ 

.aLjil ojla (_^a (ji^Ltj ^1 2LpJ! v^jLuKJI JSLIj cdU-m^U 

j_utlll Cjlj^LuLui-iSLII ->ljll pljjf JjLtlK^LcLL^.jJL^JI Zbji^ntl CjL^jJLI 
3_i£.LLua]| CjLiL>J,l i j'-« - ' *-«J '/y£ I i-nail i Sj LaJI oLlo *_o i_)j i nTt (_ylll aLcuJI 
. 4-oLc dd^aj ^LlJIj 4j^ILtlj tLU CjjJj i^u ujj iMj^i-^l 

jj-aj t jj I rt 1 1 j? iaj^-jJI jl ijjJSLII Cjlji '-Ji-o (j^-^^' •— ''j- 5 O 1 ^*.' L3-^- 
Jal mi i II ^^s-LLa J^ ,_£ SjjuLLo CjVI «"h nl L^J (_ylll ^IjJ,! ^j^»; I j" £ a I 
^j^ * *j i L_A^_S!i ^ j mi i^j^jjjijl CjL»Sj-« (_p-« t^^^-Lllj (_ T c1jjJ1j /y^LLLajl 

1_«_l3 l_&^£ii ^^jLuj/J L&j-lCJ ij^Jjoillj iCj .J.J .(JiLo 4jj mi^I CjljijuJ,! 

(Polychlorinated Biphenyls) « j^KJI S jjjlc (Jj-loJI ^Lij)) olijj J^J ' ■^ 
.(Dioxine) «(>i m^jjjJIj)) (B.C. P.) ((^ .^yj-u .^yJ)) (o-^Li 3^jjj(J,l 

.j^ISLII (j-° ^'j^ Sj^. I 1 J ' " (_pJ (J ■ ^""j n_gjL>-l JaLijj \jua 
(j_o (jLljv^I i _i I r I (_i (jj^li ^, j' a iSjLc 4_LaJ lIiL^jJ,! eJJt (JjSj Vj 
j j K 1 1 dllj j jl J^cl Lg-L£ j_lJL1j (j-^-Ij i5^jl mi" a CjLj^^a 3ji£. (j-o lU^it-^ 

.(I I JSLi) <ji)-LJI cjLibtj SJa-aill 
jl i(Arochlor) «j^Kjijl» ".(JiLo »l o . nl Sjlc li^^o diL^jJ,! oJla Jiu pLjjj 
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jiaal\ 6J&JUUU0 ijJLUI 



CL 



CL 1 




CL ^. 




CL^>r^ 


S CL 


CL^j-"^ 


S CL 


rn 


< CL 


ril 


,CL 


l^> u 


S CL 


CL'^ 1 ^ 


S CL 


CL 




CL 









(II) JS^i 

j^ISLII 3 j i n't pj-u3j i (Chlorophen) «(j-^jij^K» ji < (Phenochlor) «j_jKj-Lj3» 
.(jjjJu '/62 j '/32 (jij La S^Lc 7-jl^p3 (_,-Aj iCjLallill ojufc <_p ( _ T a 
«LcLu^3 ^^a 1929 j»Lc 3j-o (Jj^ "lt^ •ct j - u •ct^ >) *— 'W-O^ 9 <"il<n" < »1 JiJsj 
inL) j< II Jj-c ^jic 3_JL«JI L^jjjls i .j mj 5-uLij^ll oLiiSUIj <rjV^>J.I 

l ( _ > l3lj_C.2l (j-O J-J-^-S (_j-3 L*LIj J-«-J '"'1 0*"ll "1 (OJ l4-JL*JI SjljJ^JJ I J I 1 -- i J 

^^3 Cj U^Luil! fljLiia-a jljjtSj i^l Jiill <icLLt*3 ^^3 SJjIa jljjti Cj-ajJsr~( nLa 

2 aAae " .ilj-^ i"il»n"i nt till j£ i(_ajjjiltl "iJSjJ <tcl_Li-3 (j-^J , r \l t- 1 1 3x.Lu-a 

<JJl£ I ~ - - — > T 1 ,- 1 1 ^i la ; 1 1 ^iuijj i5j^_iiu>Jt CjljLuJ.1 (_pajLJ 3^.Lu-3 ^^3 

"iS-Lill (^ Liu II lj_oLj^3J3 (_yjkj iSjjJuSlJI I j"'J 1 I " ' .iljJk! tfjljfc (_flJ-ajJJ 

2j iCjLAII Sjjjufo .jljJJ oJui ^Ij I . --i j . .-> ^- iLoLx-i LgjjjGj I JjQ j giaj (_ 7 J-!I 
. (j - ^ ' ' " ' I <-^-> I > ' 'I* ' * LX 1 ^3 (j"'J+*\g i ^ 1&^ i ■• i <_pe_u 
4_al i n II jljj.1 4_>uL3 (j-ulj (_3^Lc 3x.jju>JU ojufc CjLpj_o «ljjiJI *_iiajj 

.3-ajJjiU JjjJI ^ 2_,«-l i'^'l v2jLiL>J.Li Jis-jj ^yill 
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^UaAJI ijJLXII 

(j_o i—SjJal <~ilj .~..r LQJja 7?^£ CLu\£ L*Jl»-j SJlxIlII CjLjVjJI ^1 jJ-2j «GI 
t^j-uz-a Lx-J-3 JUJ-Ju i_alj-<-uLl jljil oJJt C^aJLa-" i ill JL3j . aLc (J£ (jLlLj^I 
CjLx-iiU i aJUie-ttJ I LaJuac a L&Jl>-j 3Jlx-<J,I CjuVjJI l _^ L$-Lo -*-^J^ La J^h}3 

. (jjLiJLi (j ".;_'*>• Jlji,! ojui (j^ j_uS *j-»- (J'j Loj ijJLLjj'iil [j-Lj^ixj 

jlj-31 ( j_o Jj_3 J^ (j? 3jLx-<AI 0LV5JI ^ 3-ia: ' — ■ 1 1 .-,IU1 ,„ll ^^.jjj 
/ylil 4 1 ii-v (_gjijeJ i4 1 11 1 Q^-lLo 250 ^c-1 0-il Jju *-JLJI i ( _ 7 -£j j )-a'jl 1 -u i"itl 
. (38 jaJSj *-^.j_o) ij jJLlI I JUfc SJLcis cJiL I 1 J " 1 -jljll jufc (j-a La jJL3 

3-}Ljj ^Ij ij^^aLi- 4-»-j_l 4 j i ifrjL.Il sLa- 1 ntal (_^2j p 1 n->Jl ^^3 (j^HJtJ jljU 
. tjLLsj 1 nILi SjL-oVI ^1 (_g-ijj Ct^' c>Sl^ll f> ' "> (_y3 jljAI j-& JJ-\>J 
LjJI ntli ill (j^ lxju oj^i "^ J'_jll oJ-Ajj^ piji_<J1 CjoJuII (jl ■ u^M 1 1 (j-oj 
(j ajj La J_lC I .--»j . ^»^- 1 L^s-LjjI iLui dJJ jiS iijLSBJ Jl3 4j£j°j 11 La S 3 j^IiLlXI 

.jUtaJI /_i L^jLoijtAj LgJ 3jaHil,l ciiL-?j Mill 

<j-oj ijljJtl oJ-A (_pajt-J «Lallill «U-Cjj_a2l CjLij-iiaJI (_JJl>-I ^1 L*Ui (JLloj 
.^jLjj.JI ' La j >i II ( _ 7 ^ I j » j '" aj '"'I alae aj (, al-i O-iLiC til) .J.J <_*£j-o L^-Lu 
ia-Luta ,_£ (Jjji.'i/I 3-pJI lIiLuLSLII (j^ j_uSj h-L!I 1 n^/l JliJ3 /_£ < . . 1 1 n"t Lx-« 

.OLjJ.1 aJJb (jj« tQjLfc 

j-i^sLlC ' flXiim (_ T i^.J i3-oL*JI 4jb LaJI (_jl^. CjLiiC^il ojui fl ja La *- 1 Ijiijj 
ji 1 jlj-1,1 oJUfc ?rLlJl J La se J 5-j-cl ' 1 a 1 1 JjJ-II (j-o J-J-^ <^Ll9 1 fl^ 'LLlJ! 

. 1 aju_kaJI (jja i_2jJi (_gl Cjj>o L^o I JiielLji I 

lIiLj^jJ,! 0J-4J Sj I JaJ I jLjVI Cj-IIj I -1 a j La >i 1 1 ljui (j^ fO-^-J-!' (_,lr j 
(j2 dJJij 1 Lb <LLa-L>Jl I 'LILlJI (_^ j^>-X (j 1 -^ (j-° J^J-^JI ' ^ ' " JM ^-° J J LaJ 

. ^Lj^is I J-al < j7H»*tj iCjLiiJI 3jjJ_Ju jljj.1 
^^JLlI (j^-^JL^JI (_j\r 4jjH>J,I L Jjji.'i/l 2jj LajJI CjLi?jJ,l (_paju ijJLukj 

. jLiaJI La^jI jLii£.V! /_a Jii-LJ j! (jjj ( _ > i=lj^.'^l Ji? /_a LjJI <<"n ill j-iiiiij 
Poly) « j-jjj K J-ujLs (jJjj» (<u-uLi t-aj^^jdl j_<tjJ^aJI jljJll j_& 3i!lol (j-oj 
.(P.V.C.) ((^yjji .^ -(jtJ') r«-^l 3-iLc "Ltl^ j * ^.'J 1 (vinyl Chloride 
(((JjJjLo!! 'jjjl>" -" 1 uLli aj»ji U^i, ,.n . ,Sj ^ aj I ,1 a \l 1 1 »i*jh>i-vi ,~""'Jl3 
(j^j^La Sj Mir ^xj ^l Jj-aj Sj_ui? CjLuiSLi I j iu '" all f<s-<Jj 1 (Vinyl Chloride) 
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jiaal\ 6J&JUUU0 ijJLUI 

Cj^o-ulII (jAauj «LJj_lU CjIjJ^I (j-a j-uS <ic Lu^a (^ aJlJ-'i i ujj iaL*JI ^^ (j^ 3 

CH 2 = CH. CL 

... CH-CH 2 - CH-CH 2 -CH-CH 2 ... 

CL CL CL 

« jjj^li (JjjjLs ^^j)) j^Jjj 

i5jji£.2l 3x.Lu-3 ^lj^-1 (_>^uu (_5-3 Lg.II o»"n ill Jj^. S^ul ojui ojjiaj. jJ-jJJ 
. (JT J»3.sLa(j'^ dllja i4-uljJLll jljll (j>ni ILulj^ Lg-aljiiel^-ul JJ£. dl!j£a 
^jJl ^>*J> (((Jj-t-iLflJl Jkjj^iS)) ^j-* ^ n < <^> d 1 1 nt (jl^. La_il.} ^^L>o « i _ T J-u «^-^ 

nj^JJI tjjiLo I jj*> 3-aL$JI (JjIj-cuJI (_>iutj «l!Luij JlJc^. Ij-jj^ «(jtj-" -(j^ -ct^" 3-iL° 

CjLvLvjJI ( _ T 3 /- 2 ■" 1 1 (((JjJjLiJ! Jjj^li» (j2 '"'lj' i^ajtll (_v^*J ji iCjj^JI jl 
.(jLtujV! ^1 J 2j ba 1 1 j^a <_ijjj La Lu^jj (JjIjjjJI ojui I j^s Ljjij (_ylll 

_}1^a ^-Aj i(j^_tuSajl jJI CjLt^_a <JlLa id^^J <_}-<-" *cr^ )) ^Lj^-a ^ JO < " I glu o i ■■ 
(_J3 3-JO-IU ptjljji QoSjJ JuSj IL-il LUC »l CjljLjL^O jj '"'*.' ,* J '" '"*'*' «L}j| 03^-^ 

3j g-LaJLI j I oil 1 __>iaju » j * i aj CjLiLaX 

jljll juil (j^ jjIaj jjkj i(TCDD) 4J j-ajjj (Tetrachlorodibenzo-p-dioxin) 

L-^-Jl i ii a IJl^v ^ la * d rt «Lc^_*_uJ <Tm a t n *-Luj id jo t n ^jl i n iVI I Aj ' ^ >■ (_ 7 ^Ji 

Trichlorophenoxacetic) «dJ j" jml (_, i "^j-4^ j^^ Jj>^ (^Mj -5,4, 2» 
SjLII (j-a i(2 ,4 ,5-T)«o-5 ,4 , 2» ^ mLi t_aj-«.ja (2 ,4 ,5 -Acid 
.(2 .4 , 5 - Trichlorophenol) « Jjj^lSjij^K^^Lj - 5 ,4 , 2» /<u-oLi S^j^^jdl 

(j-a J-i^ O^" *^lj * ' /' '''■'' VI CjI Ji-LjLa ( _ 7 SLjj^2l (_puj>J! Ajiitlij/I J^J 



c^J_jaiji)j i (Agent orange) «^j!jj! <", 'i •> jl» ^— a— m l_o I g i a '-f-lj-ii 

. «^1) Ll<_tJe_jl))J((Llu1^_a 



I I CH 2 -COOH 

CL "^-"^ OH CL^^-"^ O 



J^Lt^^j^K j^j^Lj - 5.4,2 cd_LL_ul j^SLj-u^Ii^ 3J3^ l^^ " 5.4,2 ^j~i^ 

[2,4.5 - T] 

CL __ o ^— ^ CL 

XX XX 

[TCDD] o^^jjIjJI 
(j_« ' la il> <j-« (JO '"" Lr^3 '.3IG-U £ju& /c-Al i _ 3 -A <(*uljji Cj_L*_)1» Cj_)L£j 

-4,2 (j-aj <c-i! - 5,4,2» i'l j" j r irl (_, i nSj-i-ia ^_)^i^ Jj>" (j- 1 ^- 1 " 5,4,2 
j"n ..I 4ijji (j-1^- (2, 4 - D) « j - 4 , 2» dJLlLu-ul (_, i n^j-Li^ ^^ -i^ JJ>^ (Juj 

CjljjUaiL) SjIII e Juk ( 1 975- 1 961 ) S^Ull ^ (^Sj^VI ^i^l ^f oaj 
f ^LiJsl I j*U , ,.lj i jajj i LlL 24 1 80 3^*-i I j"^i^ l - : ^i9 iaLuj^ MJ-^" (_^ r 
. jL^Lifc 680000 ^j»j jiu 3i5U oUL« ^ oLiUJ! 



JOC 



CL 



CL" ^-" ^ O 



1 j 1^-i^a i uxui t-_*£jJ, 1 1 JJt £yz jj^* LaJ 1 j JuLJ 1 1 Jufcj t <( (j-\_(_uSjJ 1 jJ 1 » c_*S^_a (j_« 

.aLlLi^ ^ 3* nit 3JlIL) 



jiaal\ 6J&JUUU0 ijJLUI 

4^j (JiSj t-jijJ,! I J-a> (jl Lo i L*JL> LujI (Jj-S3 £)1 i*^ ""' v'-^? 1 ^' ij- 0^" 

/- I c J-J^-J 2j M » La II /_i LlOjLlLo *m ( _ T 3 oj_p^3 tJjSLj LoJiJlC (Jjj^oLlII 
.*UI (j-o «j-^ U3r!-'- a <- fl -l' tP Ct^ <= l-'- a *'j-^' ^^J 

(_p (j-o LoLx-i (j^alJcItJ I "-t^J lill jjj i 'jLH^ 5 Lflsjuil (j-«J '^'ijjll SjjUI .iljJll 
5i j la 1 1 jljJ.1 *.;''***•"' ,' 3-caL>JI 3_LC.LlLaJI CjLlLwlII (_i LgJLa oj^-y ^ ^-° 
I aj , ^.tl oLlo ^1 L4JL0 i— Ij 1 11" J Ju3 La «_Lo i_ *^=J Lai " A .~..r VI CjI JLlaA ji 

(^c 43Jlj (-ojiSLII t^^tjj i3-uLU ^jUJ.1 fj& 2u j c\jjuol\ i2jLoL>J.I *LDI J-ls 
3-jLiI ^ jl ijflU'tl ^ JUjuj-o>LI SjuJ.1 cjLsjjJII *-j-<^>- ^ jljj.1 ojla jM 

.(JU-^^I (jj^ I J a. j la (JjJS i— il Mif ^1 

uk l£JJj JlS «ul J^-jj 1 1977 aLc (> ih^jjIjJJ aLJI jjVI ■ a ^ "-^1 jlsj 

(_yJI (^jjj J^J i4jJlL>JI ."»UI j'tVI (jAitj ^1 1 a-taJJI Cj^JjJI CjVLv (_>aJLj 
. SlS^JI CjJLxj JuSj i4ILLii- aIjjLj S^i-jJI cLa- 1 11 iVI (_>aju 3_>l_Lal 
4_LJt_i-aJl ■"«■ *lj 1-^ LaVI (j_« ^>rhP <Ll*_uJ (jl (J^_j_«LlLuij1 (j_« ^H-*^ ' aj *^j 
jl i3j_jJ_JiiJI 3_jJl1j>JI '"'I -y-j ""• II .(_p-o •" g-illalj a jj '"'*.' L4JL0 (_5-iL»J (_j^-II 

i* )^J>J1 JULJ jj\Jt>^ III 1 1 ^Jl dlaVI ^)^* * jJj-« jl i^jLLDJ-tujI ^ySJu^i 4_jLx-iD J(1 

4-yal ujAII i_!jj>JI «LJj| (J1_cuSjjIjJI (jJI (^jIojjiILI! ^1 L^-l9 i _u i nil f->-j^ 
aLlLlS »l olr j Sji^tit! CjuV^JI »l olr (j-a 4£j" *u 3^.jjjj^a Cj^lS J^J 
(j-a sLsoLLlI juVI C-ua^jj (39 <^j «_»-j_o) t 4_Ji,L«JI CjlLl^JI (_>-ajLJ «_o ^jLtllLi 

^_3 4JI <n"n 11I (j-o LoLc (jjj 1S1C Jjlj L*U!iJ i(J1jjiSjjI jU ( _ > i>jJlIlJI jl Cj^taJt 

(*} . t 

(JS ( _ T 3 aIj^vjSLu 22 , 4 jjeJ JlJv^j 4_j| «Lcjju>J,I ojui Cj J^vJJ iaLlLlS 

S^LXI i>jL^J l^_cajju (jl (C4J (3j i n ^j-* Ai i n"^i ^_^ cLj_Lfl>jJI 4ja- i n >2(l ^j-* f*l>^' 

( _ 3 -3 CjLoIj^-^SLu 103 J^c-i (_,-!! j_L^i!! I J-& J Laj JlSj 1 LoLc (jJ^-ifu^. JlJlo 

.cjVL>JI (_>^utj 
>Lo^ (_i S^Ull aJJt (j-« *l 1 ' " 1 tiJLufc (jl i^j-*- 2(1 Cj^tjJI jinj (jij Ji^j 
Ijjiojjuj jsJj iaLlLlS /^ Ij^Jl>- (jJJJI tj\j£~ij-ai\ Jij-lsJI (_>-^*J 4ja- 1 11 tl (_y3j 
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. (40 <^j x-^-jja) i \j-uj\-ijs Luajju (j^_tuSjjl Jil! 
cAi-ajj nj^jill (^ >j->- 2 ^jJl>- (^ <JJ-iL? <»1-lLi3 (_^£- (j-^Il lS 1 -^' "^'jj' 

j_l£jj jjij i(4| ^2j »^vj_o) jjj_i_UI ^ ^>- 47 (__.il v2jVL»JI (_yi-»-> ^ 

,i_^jj,| I j^J Sjjj uJI 3_i o i nil 3 j i nilLi x_fl3j^ 

.«lLlJI (___o cj^bJI (J^l^£. 3-!lju (j^ «i"(jU (JjLSj (_yi!l Sjj i mil 

CjLjVjJLj (_gjj i nj a 3-J2j (_ t 3 Cjj^ii (_yJ.lt C^cJbJI 3JL>- dUi <t]!Lal (j-aj 
oJlj* ^^3 jjj-^' (_>"J Lt 3 Ll^oJLitJJ-ul (_7^JI ^Ji)-" Jl=v ' o' O^-p -*1 'SjLsejJll 

. (j-^jjiSjyljJI i_jSj_a _y: jul 4j SjVjJI 
Jiiol (Jj iCjj_>JI I jui I jj'« aJlJ-"h ..I (__rl!l 2 ala-ll I (^ CjjJjJI j ■ ^* **• '_' (O-Ij 
Sji^^cjj 4_j_jLI,I (_£jLj>Jj ^j^* > (_-r3 ) uu It J i3jjL*_a (_£^>-l (JJ1dLl« (J o i im! 

. 4 r l-i i 1, 1 ajL^-i 

i_^S_)_4j cjj I"i II 3-lljl (__r3 «L*Ju Sjjjt^a ^j-» LaJI <"»! ul , ,.tl cjjl>-j jJsj 

~l II ' ta ■"■■< /j II SJjLxII i2jVL>JI (j^ni^j-a^l i^l JlSj igj m^jjljjl 

.(jlj^jiJI (_^c SJljjlj (__^Lal (__t^ 4_La (_yalsejj|j i3_j^__J| (___o (__^_JjlII 
(_ T ^ «(j-J •(jr J - u •o-^ ,) ^iLiJj— a 4-1 4JjLxJ,I CjLojJJj (j-^jjiSjy I jj I A j mmj 
CjLAII I JL&j . SjljLcuJI 4-iiL-uIajl i_3j|jJiiJI l1*j>o 2 Ijj i ■•* (J^cJj 2 (__r^ ' LpLp 

. CjLpjJ.1 Ojufc 4jo | || (_>« '_>P" •^M (_7^L.L<t-l^JI 

(j^jjj iCjLSjJ.1 oJl^J t __ r S Li.<a-iSLJ I oLiJI^jjiSllJ t_!jL?tlII ^^» ■ (_£_>>■ I j^j 

) '"■ C (J-£- (J-^- 1 2( (_^ ' nSjpl Jjl * A>^ "' fl-uaJul j^" (ji t JJL^tjjl 0jJb (j-* 

jj_a JL>-lj (*!_>^- J^-J 1^1 4_JI IJlj* ( __ r _L«_jj i3^Ll«J,l i_2jjJiJI Cjj>o CjIjJjji 
ii La S a f^lj-^- 1— fl-La-i (_gl i4_uiSL!l ojui lJluoj (jLa La 3j_ptJ ^^ (j^cuijjl jJI 

(__;! iSoajoXI <i_l<iSJI ' ^"^" (_J-=e-y (<u iCjIjJjji j iSic (J^L>- ^^a I'Kn'nj i_L^=-y 

SJVj JJlJ Lx-a 1 1 JlSL&j i3_jJbJI j on II v2jIj_LuJI J>Lv ..U^a *\js>. «_ij 






IS 



jjfljJI 6J&JUUU0 ijJLUI 

(_£jJL>U (_ T ^-!I Cjlj_lSlJ>JI Cjljt_LJ_OJ ill .~.. r- V I Cjlji-LiA (_>^1*J ^Ijiir" I 111 (j-O 

(_j jiilij cjL^jJ.1 alxjt (JL>o (ji »_.U" , ,." (_,iJ! SjLjSjJI cjL1jI£DI (j-o p^j .sLxjI 

(_jJ L^J^soj iCjLpjJ,! eJJt diSLjj (j! » j^~" ""' ^£js>-\ plj-il Jai ji" i nl jl iL^j 

3_LjLc (j_a ijj^l p_5_<_J1 (j_o 2_2_lJ3.J CjLljL£ ^jJ! »l o 1 < II J_ca^j JiJSj 
jji d ", U , „lj i . j U", ,,." cjLxj^J^I (j-o LolJaJ cdJl^j (j^j i(Pseudomonas) 

j_lc jlj-a ^1 2jj .>.«ll ±\^X\ (Jjjjelb aj-Sj cjL1jI£LII (j^ l£>*"' pli- 1 ' <-^JLj-A_5 

.Q^j^SLII Jj i iiSi (_5-iuj ijjLiiill :(J!Lo 4jj_iia£. 
*_»-j_a) lajLjaJlil CjuVjJu LujjjLl!1£ 4-*-oL*j (j^>-i-pl O""* O'V "^J 

P. Slutzeri) u-ui»- (j-a 3 SjqjJl oLiSKJI (j-o (j^c^J aIj^'iihIj 4JI i(42 ^j 
/n inLi (_a^-*_j t_gj mi a» J-j-j-a CjL1j}^v J_lL>o (j^L«j i(and P. Aeruginosa 
. SJLlA! Ijjjui \hjLa jjIjuj i(_£^3 JljL^o jjij i (Parathion) (q^-uIjLj) 
«_»-j_a) iSji^tlll CjuVjJLi (_gjjjj| 4-*-oL*-> £jjijs>- I Q^IbvLi pi taj i "I till ji 

J-Lso (jl <"■ c I U" i "I Lj^_uSLJI jj-o 2^jj "jj 1 ^^* (j-o 1980 aLc i(43 jcJSj 
u i nSj-Lia ^_j^ o-a- jj^Jj (^^iii - 5 j 4 j 2] «cj - 5j 4 j 2» i -jI iSic "I •Xj^a 

(_>iaju (3^-Ij i((Cj -5j 4 j 2» i_AjJi CjJl>- La Jjji^tlll «L>-J C3-^- •— ^J-*i "^J 
( _ t jJI ^j^-al 2 j j i a » 1 1 Cjuj_^>JI (_paj .1 (jl "-^yJ 3i3L«-ll ^jji-'iil CjjjsjJI 
-jjjjJi (jJ'-'J "5j 3 t_tij_o (JiLo <«0 -5j 4 j 2» J j i o II I gjaa>j /_^ 4_ui3 

^^JLj jLc. ^^Jl j-o^/l 2 j I j "' ( _ 3 -3 J_tu^G3j 1 1 j* a Ja i uj| i_Jj^i-l iJliL^jja ^1 
i(j^jljjj(jll Jjj^K jLc. jl jjKtl jLc. I j'-" J c I i ajja i«Ulj (j^j^£lll Jj i n^i 

.a_jbji 3-pt^jiJi v^jVjUii ^ u^ 
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^UaAJI ijLJI 



COOH COOH OH 

.OH 



jtx — de 






COOH 
3j-"£! . ■ COOH 



CL~^CI 



CO, + CL 



Sjjij-tis ' . i I La j j j-ail ^IS (jlj 2jj .^..tl (j-L>.^JL^JI CjLl^xj CjjJjJI (_ji^. 
(JlLo (^ 2 jjj uaJI *-Z3j i4JLi3jJI *LpJI CjLcjISJI (j-o pjJ (j-o ^ilS I (J I o<"n ul 
5_j^_uS_JI pjlj-ll oJui (J!Lo (_j^- 3-auJI 3j La-j i uJl ij^juus ( _ T 3 CjLlLajlII ojui 

(_gjj| j_UsL>JI I 3) i a c (. Ir <La^Lc j-p-«3 3-loIj.} Cj!jL>-I Sj^ij t_dLiji 

. U", , ,." -jj tiLI j x— oj t4-uLuuSL!l elite I LloJI Lo~ aJiJSJJ Ij^uS 4_iis C^ajJij 

SjjLajSD! jIjXI (j£. 3^3-LlII jIU-^Vl ^"^z <j| 3_ojJ2ll Lo-^J^jSJiJI «jla 

j_j|_b 4 ^yi »Jsj i(Feyzin) «(2>j}-j-2» ii-oL-»- (<u-ul-i <-3j-*j Jj^I cj^L>JI 

. Luu^-aj (J^jJ 4_bjuo jljjaj «_Sj (Jj^IUil jj±jS3 (J-<jj(-o (_y3 1 966 

iSjJ^ o'j^*" (_r^ 04jL>^' j"-^- (ji}-*-* iiil JiSj ii_jiSLo jlo 2000 4**n i n iSJu^ 
(JjL-u^I *j^>JI ( _ T 3 «_«jajj,l «U,I ?-Ijj>-! (Ojj (jlSj ii_jiSLo^1o I 200 4"n i ii js>-\ 

(j\j|_A /j I c J j I ->JI (_)AjtJ *-«^>«-> sLlLwiJI ojufc sLui jL»-ll J^tjJ ' : ^ E T!-' J J 

.CjIjUlII i_!j^uJ 
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jiaal\ 6J&JUUU0 ijJLUI 

(3^3 3J}Lc ujSLa jL«J! j .""pi jJLa i«ui^tlo r"yj <-2Ji-ijfc (1A-* (*JJ '*^$-JI (j-« 

. M-a 5 2 1 ■*■ la i ■■ 

(_) »"i iTil «_u-ajji! jjL>J,l cjIjI j i nil (Jj^Ja ^1 jL«JI 3J}Lc clAjlo^ Lojii£.j 
^ .bji 170 *-\jiLi (j^ ^ b-kJj -^il^' oUlj^JI Oj^tiJlj ijlill 

(j-o (Jj^ ' *>^ •—■ 'J-?-^- 1 ' U-* 9 " Jj^" J^-?-^- 1 ^ Lr^ CiSjJI jntj (jrioj /oJj 
CjJl*-! cLcSLIj iCjLjJSj CjjJl>- ^1 ^^-iLiJI jLjcjLiVI I JJb JiJj (<s-!j ijL«JI Cjuljj>- 

35 ^*-i L^J^laj (jj^ILo (j-o .>" ' I j^ t~ *JajJi,Li 3^i>- jjjl-^ CjIjLs-ojVI eJJt 
. (44 joJSj «^vj_o) i l^p-a I 6 3^=-l I J '-"J ''J ' I^ILo 



^yjfcj i(Flixborough) « jjj j ' "^ & » cj^La- (OJ-uLji-ajjL^^yJliLlI ioLsJI La? 

L4JJ hjJlJJ <UjJuo (J I o i"i I^ILajljS 260 J^c-i J-«-J ,_, ' ** f-23 3j_uu^5 4_b JLo 
cLcl i tr> i _ T J3 4-Lo-jfcxi-a-LI ^ laj i u&JI jl^Xl ^j^* * j j ' ^ Sej ) ^J-^-J ^> J + '^> * Ixtax 

■ 0>bLUI 
d u , ,.lj j ^ Sl--tl jjLtuSL^JI i_j£^a SjiujiSa 4j-oL>- 3Jl»-j » LuaJ, I I JL^j Jl»-jjj 
I j" » . .. » I j ~ id_jjLLj_a (j£.Lflj 3j^>-I «Qj-u (j-o 3Jl>-^JI ojufc (JjSjjj i«I^JI 
. Sjjio I 55 Sjlj^v «L»-j J Jii^j ■ La » i a II C^so J-sjuj i Ll*SLo l^io 45 4-»jiix-a 

oJlj* jl>.( jj^ c_ij i n~ cjjJl>- (j\j^ljJ,l Jl>-I 1J3J.V 1974 (j-ujLo 27 (_ySj 
I jl_^j>JI T-^Luol j<uj (_j^>- iSjjiLiA 6 (0-^j jL^Ju 4 ra-Sj jL^>JI (Jjj^sjjj 

dJJi (j-C^t" 1 ill jJaj 'J-^-l ^j 1 n"i CJJL»- 4 1 •■"'' aL«JI (j-o jjLo 29 (_ T -3j 

.c-Ja-tJI ^->L^,V J^aJ! ^ S>*».Vl J^ l^LSj! 
(<sJj iCjIj_o SJlX. <— ij 1 11 "1 II «_Ll i_3l2jVIj Jj< i""itl LljLtLaC Cjj^SLj Ji^j 
Lila 50 3^e-i L4I0 it^jijlj iCjjjjtAjLa )«_fljjj,l ' La i 1 a 1 1 Cj^Lgo^J! i j'-» - ' (J-«Jtlj 
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.(44 ,«J3j J-»-J-o) i,ji.LuJI ^yiUJI q\ m Slflll JjL-u (j-a 

3jJ3 (JjLxj jLa^jVI 3^3 CjjI£ ijIo 600 ^c-i I *j la a L-tLuaj Sjjlj ^^3 ( _ t jLJ,Ij 
.(TNT) ell .(j . Cj jj-a Lila (jjj luC (j-9 /^J'-'J' J' j: ?-^ J> ^' 
17-jj^ij Ijiji 36 i-jjj^sIj Jjji 28 - j La CjLo l-Jji 72 «JsjJi,L> (jl£ jlsj 

» LuaJU TTJii- (j-o ljj-3 53 3^=-i i_jjj-ai Lai 

3_a_i^Lc JLiaJj (Bhopal) (((JLjjjo liloLv *u-uL) (±JliJ! Cj^L>JI i_2jj«jj 
L$_i /<s_<-3lj (_j-$J J (j-o l^p-a^Lp 580 JlJ(-J (- I c f-^jj i Jti^JI i La i uj ^_^ "^^i 

» j ' i a3j a>5j S.iSj^a'i/l (Union Carbide) « jjLjjL? (J3-oaj» 4$j iSJ *-jLj » '.^^ 
.(Carbaryl) «JjjLijL£» (<u-ul c^o ^j-ia- JUj-a 

Methyl) «J_l11I CjLil j mj mjl» 3.}La JiJ-J-1.1 I Jl-& » j ' i a * ^^-S (_Li.JUij 

«Lb_)^tj (<uj dil jjj i4jjL«JI SjIjjsJI CjL>.j^ ^^a sL jLc (_yjfcj i(Isocyanate 

jj_a o>- 2 ,4 da-j lis L_t^oj i^^_i_I,1 j^-^'l 4_>.j.} jJt£. «U-idL>. "TJJ' J '^* (_^ 
jLiJI <lj>JL*-a ^3 J a »"i i ii" dj^sLi- 3Jl»-j Tyjjl J '■aJI oJlj* j!^=-1 Jl>-jjj 

(j a] aj (Scrubbers) J j • •■ c /t'j-t 1 ' tJ-° o>^-" lj-^J "tO ' ""' l£' *— 'J 1 ^* - Jl -' £ - 
/o-1j /oJ (_g jJt jLi-ll J}lj-^-l f -^ L-*^ iS-jjLSDI I i j ' a 1 1 JjIt aj jL*-ll I j/ a 

. tl^JI ^1 4jl3J (_Ll3 rljJ^I tfJtJk ^ 4-^al irVial 
T-^Li-aV J-aJ-3 2 JLj-uaJI oLcjjjja-a (_JJi^-l C^jL? 1984 j_j_a-cuJ.5 2 ^J 
Uj_tu3 i_l!Lui (j! i"iri m"iS1 (jl Jjlj (jj_)^tlll *>4^ 'j ,* J '" ^*" ' I *>#*■' U^ '^- l ^ 5 J 
(jjj V"tl (j'j^*" l)^'- 1 Cr^ JaJLual I (jl icjju>JLI j>Jufc i " i la a. > Ji^j 'j* - *^' (J-° 
2 I i^-ijJI 7=-J-3 VI /o^aLal (jSLj j«Jj i_aa> 3 ,8 ^^Jl J_»-3JJ ipLijjVLl IjJ Ji^ 

.U;.MI I jut i axaseol JjjjtJJI rljjl (jyJI 3_LajJ,| 
r-jj (Jji^tjj joi^ i L^ILiLu^s cAojklj 4lLajLX Cxjli Jj 1 n<ll 3 Jl>-j (j2 IjJijj 

jLiJI Ijl* j^jjl jJla diljdj ,,U;.^tl | jj* J^jlLI tJL-^JI jlo-^JI Jj^jiiJI 

I^ILa^LjS (j^JLJji ^e_J i~ii L (^loj^ I (j_a Sj^ui 4_>-LtaLA /-JflL£,Q *I^J1 (^l aLoiJI 
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jiaal\ 6J&JUUU0 ijJLUI 

Sjijjui v2jLjL^i!Li ji^a 800000 ,«_&.jji£.j i JIjjj o^-"' j-*-" 1 JL>JI cr^i 

U>i * j II (_5-3>J L«-£ if<uLj >&J (&4I0 jntj (^jjj i3jjj=_L>JI j^J (j^-«JI (_y3 
ljui (_,i^. <-j3^3j i4jJljJlj>JI 4*v i nil 4-La^e.a ^1 «L2j^is ^^3 "-^J-^ J-^J j^> VI 
(jLL-uJJiJufc» 3 JlJ^v Cj^SJ JuSj i(_yaLjtjI/ 2 I (j-o (j-uill (j-a ^iS I 3l3j CjjLsJI 

^yj^LII J_olj^JI v2j|jLj_tJI <j-o '/25 j! 1985 j_jIj_i^ (_^a aj^l <^ II «j-«jLj 

(jJj^-VI JljJIjII (j-o '/30 ^Sej (jlj i LjIj^I (^JLilal jjj i jL»-ll I J-^J (j-ciajJiJ 

.(45 plj £»■>«) otuil u *nUt l oj>" o- J^' (*4JJJ U^ 

Ajv^j 3_uLuijSL1I CjL:I m^II 3_j_uJLi llu-u LoL: (jlfT 1984 *L: (jl jJljjj 
I J Lu (j-o ijjl jAJI (j-a jjii^ (_y3 3JjLx-U Cj^Ijj>JI q^jlj 4_j£ CjJl>- Jii£ 'j*^ 
JjjIjJLi (Cubatoa) ((jLjLij^D^ySjji^pJI Oj)J l^UjUl tlaa. ^ Sj^oJl jUcjiJl 

(j^ie-iSi 500 3^=J SLaj ^1 (_J^I 
/. » j ■ La II jL-iJI (j-« Jj-o^-) i— fl-Il (j-uLxJ J^=-> i j iJiiiS tl /_i j^cjjjl til! ji 
3_iL^5l j 1 1 J^3 452 _J-seJ 3l_3j ^1 ,_£ j| Lx-« njljjill L^lS Ciiitlijlj tjl i.iU 
.JJaVl ^yk: (_^aie-ui 3jLa iloUJI Ijjfc^ jJia U£ i£-Ijj*j (jJ>>-T 4248 jjaj 
^1 /sJUJI jl Lajf <((JLjjj» 3j.jLv L&ji-Tj 2 jcl LiaJI CjjI^jsJI CuAl JL3j 
^^Jl CjLo^SLsJIj '"" ^J-g-ll (j-o Ij-J^J l!*jl3^j i L$-La Cj^LsJI Cj^bJI ijj La a. 
4 q\ *is-aj «L_Lal ^ o la ** f-*^J jv^" 1 Crv9-^ (T-^H^ 1 f-^J *J Jv ' ^ ' f*' °" ^^ ' 
«L<ijI J SjLSj (_^a_>ij i L^jj^itjj I jl*' (jjjljiaj , 4_uLlo-i5J] .iljj.1 » j * i aj j jj I <Tt 
oJl^j 2 La j -«■ 1 1 3_S_j_j_J1 ^Ir I Lai aa.j i L^j <j\iaL«JI SLp. ^Ir I Lai aa. I g-iic 

.cjLcLl^JI 

(j) La ' «LcoL>- Cjj^ej ' J * " '(J^?'-''' I J-A (_y3 Sj-jjS Cj^jtJ Ll^aji^ J^j 

L^J j-o^Jj (Hazard and Operability Study) /«_<-ul c^^o jLLai.'i/l a jjt jjJ-2j 
l a_^U- i^jIj^SJ^ idJjJ cijjLic U^ 4 (46 ^j j-a-j-a) <(HAZOP) i_3^VL 

1987 aLc: Lajj (^ JLlc: i^JJI v2jLljL_<ijSL!I djjlj^j ^yiUJI j-*j|il Jlo 

. (World Conference on Chemical Accidents) 
j 2 a -j-j-j^ J*C uij I j«* lajl ^Jiajj 3-i£ I '.,^tl oLiL>J,l (jl , U -^ \l 1 1 (j-oj 
cj! JljjIj i nil (JjJLa^ (_2-^ •— ' LaJ-»«JL I ojui (_p-o tl^i>-l (jx. LUou cj^JuJI ijjSLj 
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«_Ji, aLc ALku *-^j i^^-*- 1 "^ tiljJJj i'IjSLl^-iSLII jIjJ.1 (j-o L&j_lcj (jl^Jalj 

.jjjVLj 2uim 4-pc^l .-.IUI,„tt 
3joj(j-3 Ji^o ^yjjj^^ (J[a JlII jj'".' (jl 3jj>. VI Cilji 1 nil ( _ T 3 1 la a» j I JlSj 
JjjJI ojui ^j^*.' a La JuSj i«Lj£.Lu^aJI CjuLiill (_v^jlj (j-o ^_) — LsejJI (_y3 Sj_u£ 
0Jl_& <"' i ' "J'J t«L_ciDL>. ^j a ' " [jr-^- *J Jj J ^LaLaijI CjuLaJJl 0JL& *_l*3^j 

Lg-Lc SJljju (3^Lol (_y3 Cil aiaJ I 0J-& (j 5jj ^^£1! jUtJI (^ 1 ajU't ^ ij , M |l 
LSLjj_a! (J^-lj-u aLo! jl ij_<^VI j-=e-±JI (_,£ jl i4-lSj^3VI J^lj-cJI aLo! 

JjJlJI (_pajt-l (_p3j_3 JlJJ-3 dJJ jjj iij-a l j H a j^\ X^u3^1\ \jJt JJ& JiSj 
(JjLjJI oJLA (JlLo u^C- SjLJjui 3-jLSj i4_ujj(JI j'^" 2jjjj a-a- L^-i-aj ''^^L?-^^'' 
i3_uijJ^VI L^-aLlo yi 3_al 1 nil 2 JlC I LiaJI '"«! aljj I ojui Jflo «.l_3J1 ,j-o I (j * ! 1, 

.4j^e_JI I J^lj ...->! ^i j| 
nIjuLiill oJuijj-a ^j^slA»~H 4jJLc 3«Li& CjI!} Jjjia (j^ O^l »1 qUIl lit-Te-Uj 
CjljJLjJI (_paJi J J LaA] /yjL^$j| (JjI^coJI (Jj-k^ La! dJJ j jojj (j! 7-jIi2X\ <j-oj 
Jl^£. CjuLiill oJUfc Jjlj^vu Lolj ("lW^J^J"' j' '" i^aAllj ijjjjjjl •i_P- a ^-i- 
Q^j^£L!l Jj 1 nSI (jju ^1 L^bj^oj LuL^J L4J-0 (j^aljeai] 4_JLc Sjlj^v «L»-jj 
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<uyi*l\ Ut*AU ii<$A\ 1 4 






v^jlaVI S^t^lSLo ^ S^jiitlxJi,! Sj^i^JI <_\iljuJl! 

(^JJ i. in " Lj I j j 1 c ? <>SL!j iS-j^ Mi-tJI v2jIjlj_iJ,I 

o J_A >i£l j-4 (DDT) tli . j . J t_L^j_o (jL^ Lxjjj 

jljj_Li ^^-jLljd j<s_<-oi-i LuLlajS Cj . J . .3 <_2jj<jj 
p-Dichloro di phenyl) «o^S jij>^ tpM^ cJi-y^ (jA^ 
t_jj^>JI J^Li- 4_ll < "1 ml Ijuj i(trichloro-ethan 
L,^ i3jJL»A!| jjJljS, ^j uia. Jl^j^ 3_uli!l 4jIL»JI 

.j>LJ! 

* 3 "' J * * ,' ' a taxi |_£j_i.I Cilji_<-j_a (.iILLAj 
LaL>- J-aj ' 'i ll» J-A_g i«tji JlJlUI)) I gxl lrt l (J-*J *3JlJJlJuJ1 

6-Hexachloro-) «jjl . n's itjJSLu-u jij^K^j-mljL-ui— <£jJ, 
iS-Sj^jdl oIjljuII (_Jj^I (j-a jjIUjj 1 (cyclohexane 

CJ . J . J 4 jo 1 11 jJiJS 3j-o 20-5 J^c-b <"nm u jjjjjj 
jjjjJI A— a ^_lILS i _ 3 _3 ^ g *"< t nlj tdil^ i ii ~»Jl Jl_ud 
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jiaal\ 6J&JUUU0 ijJLUI 



H 



CL 



<^\^- 



CL 



CL C CL 

I 
CL 

DDT o. J. J 
»(jIjjI _jj>K ^Mi! JjxiS i^jl-ij jj>E u,5LS 



CL 

C v ^H 



'C- 

H 

C- 



CL' 



- C 
CL 



CL H 



CL 
/ 



H 



Lindane tjl-LLi 



j-lUjj i(Chlordane) jtaj^KJIj j^KLiL^JIj ,^01^1^1 Jlo i^^l jllLjJjSLujJI 




Dieldrine 




CL H H CL 



Heptachlore 



CjI JljuJ.1 ojufc a! JlJt"ii nl f_j£ <_a!j-<-u VI (.g-ijjj . Q>^' \jJb (j-o (^Lxll ' aj^alJl 
. (J m**n ii U JLull 4_l«S (j-o '/.I 5 ^=e-l (_yJI 4**h i nt J LaJ JuSj i4_j£.Ij^JI (__>!=_} 2 I 

U jlj_cbVl (JJJ Ijj5£ C-u-mJJ i3_uUI (JjLjJ,! ^1 Sjpll (jji oljLull ojbfc 
.(jLtujVlj (jl^pJI (j-o *"> jj JaJlj C-U-i a3 JlSj i«Lx>- CjLcjLS £yl L$J 



122 



6^ijjuuLaJI CilsjinlU u^JLUI 

.^jLJ^I 0JL& ^j^jjLlLj (Ja jn i*aJI ^j-* l>r!-k 

(j-o '/50 (jJ! uLl>-I J loj Jl3 iCjI JijuJ,! ojui (j-a j^uS jJ^J sl^-J! CjjJj ^1 

.J<n"miU O-uIl 

.(12 jSLi) ijLstJ! ^ «uSJ3j ijLLmVI oLlo 4JLuA3 pl_j^JI 4i<t=j 




<Lj<3^>JI aLil 



(12 JSLS) 

dJJi JLiLoj idil Jl-ljJ.1 oJLji Ijtjl I j^' a J mil n" asJ <LuLJ (3^Lo! (_y3 Cj . J 
. <LujJj>JI S-uJclIII SjLail (-taJtXI JljLsJI ^ Cj . ^ . J(j-a jIjT -i^J i_al mi'i^I 

(j_o j_Li^j (jJ! i'l o i nil (_)^U (__>iaj^jij Jii£. 4JI till j (JULoj i«LpJI CjLcjI£LII 
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jjaaJI 6dSJjuuo ijJLUI 

_J^c-i 4_Lo Cjj^j *m ( _ T 3 (jijjUl ( _ T 3 ^Ij^vi A i mq-». (_yi^. ^J_)i 2 Cj .Cj . .} 3jLo 
HjljijjSDI <j-o JjLx-a JJ?p aI Jiitli-u! JLoc */93 ^yJI 3_txjii!l aJJt j-<a3>ij i/48 

.<jJjjdj!jJ! ^loiei^l Juc "/. [ 00 ^Ij 
(j! (jjJ /- 2 jjj iCjLAII Sjjjuio L#j| CjLpjJJ eJ-tb e j j La a. (j-o JiJ_)i Lx-«J 
i LjJI <n~ i ill Jlaj ^Lj^la Li-oj *lLcJI (_5-3 l-Av)l (j 3 .'„' lill jjj i^ijjla Lioj c^ 56 -" 
i_Lj (((jjjjjal)) (_gj mi^JI J^J-1! (j-a «LlILc 4 j i ii t CjJl»-j 4JI dl!i dXLol <j-oj 
«L»jji .- ' La2j I Jju dJJij 'Jj-*~-'l Jl>-I (_y3 i " i i"ij (_ T J-J! sLlaSJI (Va '/4I _j^=-> 

.<JJl>J1 1 jla t_^uj (_^^ LaLc j '"■'" 
LilLjjt tjj£3 (jl tcjvjj cjIjljuJ,! ojui Jii, (JjL^J! tiiLil! ! Jut jl tiLi Vj 

CjLJlj_pJlj CjuLuJI ai i n-v| (-£ '^!^W *— *^'j ^* CjIjllJI! oJufc (j-o La 4 j i u i 
^ll! 2 S^a itl CjLcjLSLII Qja jJ& JjJS ^jJ! 4jj uuJI CjI JljuJ.1 ^j^*.' LS-^JiS 

i3_1j_j_L! ^ . j . U 1 1 (jjljill (^ aL& jjj L^J lIiUjISDI ojuij itUI ^i jihiI 

l£JjJ JL3 Ldlj^.tfLjJLI ^ (_<j! jJI (jia- iii^M 2jin'i (Jr k: JaLijJI ^^k: JlC:Lu3 

jj_j_LaJ|j ifjl o i nal (_p_o (_Jj^>-2l CjLJIj_lj>JI j^iu (JH3 (jJI CjIJljuJ.I ojui 

. ?l jJLII a\ i ill i ii (ji?-^ 5 d^ L ^Ai iSjjIiL^o j-^c < ^-2j>iij 

jjs Sj-jJLi-O Sj U13> (jj :<l!jjLl il jJDI 21 I nil ii (jX. tLjiaJI J^v| J-i£. JLSj 

j_^Sl ij i"i ->■ (_yjLj (O-J n_gj_iiu^J! JLuJ,u Cj^lo CjLu 3'j_3' J-*-' 4^L». (_pLj 
jo_^_i j j a i a c dJJi Jj>-J (j-^LjJ ' 'V j * ' a ' 1 ol^-iji»JI ojuk (j-a I jJlC -i j"^" a 
jjjj^HiLA j 2 La c^L- 1 '^r^ 'J 'S^jAjI CjI^ i ii "Eii 1 i>Ju^ ^j.* 5) J^N 1-ii J^. I (JSLi^ 

j J * . s*> • t 1 I JU& /<^1lLlI 

Jlj_iJ,I J_l^3 ^1 (^Jp ' " ' I J la *- 1 1 tfjui £yl flalaj» (_p (jl i La a> N 1 1 (j- ^ 

^jlj-L^Jl ^ I n~w iJr 2 0\ La^l j-jS^pjl 1 JLA ^-LlJJ i^jl^-l^ijl p i n-*. i _ T b ^g) I ii^l 

.31nilnitl aJJt SjL^J ^ j^ (_gjjl 
Cjlj-jjtoJI (_J Jl>-I (_5-is • (jSLoj I (j-° J-^" Ly^ 4l i ill i nil eJJt j-jjLj jJLjjj 
i(Clear Lake) «j-j_L£» Sj-ljcj p mLj i_2jjLjj 1 1 j Jjj a • 11^ SjV^j SjSLj^a'i/l 

/Cj-uU (—S^jtJj id) . ^ . .} J^j-i-a jJjLftj (J[^ mi-*. Ja-»_a ^j-a <L Lu-L a d 1 1 n t CaLqjlij nl 
j^k- cLa^U QirA^ L7^ 0^- °< 014 (jr^ -^ ^ j^>^ '(ODD) «J .J.J» 
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6^ijjuuLaJI CilsjinlU u^JLUI 

. 3j_pe_JI ojui oLlo /_^ L&Jl^vJ /_i <_J^iiji,l J-±£- CjLcjISLII Jl»-I 

(- I c «LJI J j 1 -a- "i I u (j-^-JJ joj i(_gjjJI Ja-Jlj j^jiaJI (_>iuu dUjlSj iiluu JlS 
VI Q^jHI (_y3 «■>»- 0,014 <_,!£. VI (_£jlbej (^Sj (<sJ 3j_ptaJI tLo (ji (j-o f«^->!' 

^Ij i3j_u£LII ijJI ouiVt ^ (J3tA1' (jt^ '*>^ 221 ^yJI r.tiiljl 2 j null ojufc (jl 
(^ii-LjLj ^JJI lSj-j-II lUjII 4jJj*jJI S^c^uj'^l ^ (jjjill u£ *j-a- 2500 ^&j 

.(13 (JSjIi) iSjj-»- jll o jl& ■» u , ,, Jj^a 




» ^ «IjJlJI iLJu-u 



(13 Jiui.) 

^ jjti^ill 4 L3t CjlJl^jpJI aI i ii->.? ,_^ (DDD) CjI.\ ntl j-cSpjLjjl 



(jjl^lLlI (jljL^a (^1 3_j^_iiu^JI cjIjluJ,! ,»ljiiti<-ul ( _ T a i_alj_<-u2l (.j-ijjj 
SjLjj l*LIj (j_o ?tj-y ^j ' i? i ' i .' *a ^ L^jIjlcIj cjLsVI <j-u *uL3JI ^»jjUil 

3 jjj J i a. ( _ 3 -3 jj-LJ' 3-iJ.iJ ij-a-^-^l Cjj_lSJjl)I ji uujI dlli sliiLol (j-°J 

i jjJlJu i_aljjj<Li Sj^ mi^JI cjI JljuJ.1 <_>^*j aI jiitjjj/l t_iLi^.l ( _ T a «Lujj<J! juuzjz 

Zj j La *- II CjLsVI (j- Cjlj^ik>JI ojufc (JiLo (2A^ C^J i<U^,inir a j-^c < ^-2j>iajj 
^jISJlII Sj^jv L^J l<1j3 (j-ujLjialaJ I L^jIJlC.^ lIiI JojJ.1 JjJ3 <jSLtj ,_, i^a a La^ 

.^LtaJI L^J (Jilalj 
Lu>23 f.\ JaUl ^yJI 4j; mi-kJ! oIJljuII jkljitliJ ^ i_alj_^jVI ,_£.i! till ji^ 
Li£ n_gjj-aJ,l (—flJ^JI (^ .Saa»_»J! 3j-jLj Ccre-n-a I (_ylll i^J^aJJ 31 JlJ>JI (_,lr 
.(jlalj^jVLj I^Jl^o jji-VI jjfc 7c_u^slj it_iljJLll f^ I i^ajf dlli ^31 
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jiaal\ 6J&JUUU0 ijJLUI 

jl J £> i"i -l CjIJl_ljJ,I oJl^-J 4-UjaJI CiLj^a-pJI (jAauj «LuiLU ^3G3 JiJSj 

.LiiLJl^pJI oju* (_>-^»j Jia ^l L*l!i i^jjj j\j 'j-^-^ 

/til Jul3 i 1971 aLc 4_Ujj(JI J-i-a-o 2jjjj -^ ^3 CjJl>- La till j tliiLal (j-oj 
jl (j La-5J| 3jjJ 3_ojLiLa (»^ Cj I JLuJt, I Jo-i (j-o «LlILc Cjlj-iS^j (J I <t"i i ul (j-o 
(_^ 4jl3 I^J I Jj'-" a ^ S La I a ^^ £j\ t\ i n**il I (J^jlC (j_a I 500 (j-o i_ !j-2j La >« < m" 

. 2.J.&L2JI SJjJl^ J I o ni ^Lo^Li^ 100 ^cJ S^Liola lr (Jj-JI Li!j 

Jl^£. 3_OjJl1I J-LOJj 2jJJj 1-^ (^ 1968 aLc (^ JjLxjO S^^-Ju CjJl>- JlSJ 

(j_« ^IL» Jui3 iCjl^-iLLiJI d U . u| aj jj>J1 <j-« jl JlJlLII t (S^_4-i ^jJa^J I ^Jj^^ L>"J 

j^c_i i_Li Cjul^-pJI (j-o Lkj-LCj jLoj^Ij «LuiLtl (j-° _>f^ JJlC /a o i n"t dJJi 

.oUi^ ^1^1483 
» 1 1 Lta-aj (jjJL«_*_j (jjjJI (JLwiJLa . cjIji-uJ,! oJl^j dJJJi jLcu-iVI ^3Gjj 

(2>c Lolj slxjtA^m (Jj^Ia (^c Lol iSj_«iL^a 4_2jj_Lij L$j jji^jLb CjI JLull eJJb 

.CjIJljuJ.I ojui SjJcjI (j' '"''"" "1 tJiH 3 
^^3 CjI JijuJ,! ojui t_y*J-? Q>°>^ (ji 1 -^' (JLftJul j-LaiJI I Jl$J (jlaj-tjj dl! ji 

«L>Jijm (jjJL^tU 3jjL>J,1 ^^Jlll jls t u ^j^* * Liiajt «u (^^^jljj LiS t(J^_iL>Jl 

. Cj I JLuJt I oJl^j 
3^=-> CjI Ji.uJ.ij /a 1 n"ll CjVLv CjJl\j JJ4J! (_j-<i3 :ZjJj£ dlli (_jl^. 4iiLo2lj 

aj_a> cJlL Ljjj^ (j^j i 1967 j»Lc ^ 3JL. 74 >jtjj < 1958 *Lc 5JU. 100 

I jji 336 ^jtj I ilaj? p g , n"i U^ hTjLLlLuJI JjIjI ^ 3JU. 1 500 ^tj i2jVUJI 

. (48 j 47 /oJSj Lv»-j^) 1 1 j i aAJ t_il j i n^Ll oljii n Sjlc JlIo (jLLJI ^^a 

(jjJLJeJ La (Ji «l jJLlI I Ajfc x_a «LlII J ' ^JJ ' L^jLjtlloj Cj U I^jj>J I J CjuLiilu 
L^jLaHo C. i^lj La (JSj iCjLi^ojj>Jtj CjuLilII ojui 4ja- i nil ^^3 Cj I JijuJ, I (j-o 

.lillj (jJI Loj i JjjJIj i(j\i!lj 'jj'-^.'^ 'JS- 
CjIJl;lJi,I ojui (jAju^-jSo (_,i^. ajj^ill L^J CjLil^pJI (_pmj (jl (j^-U JiSj 
(j_o •» ->»~l Ji^j i L$J (^jIsjjuj (_ 7 l!l CjI JLuJLl 4 1 1 ii t luLS ' i J " ' I j"-^- i ■■ 1 1 ^3 
^"i-a- i nil (_£ji>u L^la lj_ui (jl Cjul^pJI tfjufc ^_) a « ■ I «LujfcjJI 'Ljcjjij'iil J^lLso 
(jjl jl_L>-^l1 j^»' (^^ J l^qj t^jjjjjjl jJI Jlj_i_« (j-a «L_uj_taiJt_a Cj1^_j^j (_7~^ 
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6^ijjuuLaJI CilsjinlU u^JLUI 

«Lj>JL«Ji,l J j <L>J I ,_fl '^L^ J^^*-^ (j-° *L>JLul a ) iSlSJI (jl ij-uj tiUjo 
(j^jill ^i '*j-^ I 3 jjej (_,JI Jj-aJ «-i2Jj-a jj£>S (_yl^- (_gji>o till Jl_uJ,I oJl^j 
LoJlJ^. (jLujVI ^1 I »Ua iJ2luj ■ " 4_<JLc 4 j i ii t (__ r & w 9 i(jJjjijl jJI Jl_u^ (j-o 

. LgjLxUlaj CjLil^-pJI oJl^j ^Jiijj 
VI mm nl 5-j^ mi->JI CjI JljuJ.1 j^\ (j-o Cj . .3 . .3 (_gj mi-»JI J-uAl J-fiJLJJ 
1943 aLc j_La JLull I jui ,j-a ClUjuxuI u ^1\ 3-utSL!l jJ-23j iljl iVi'il L&ji£lj 

. <_*j_>J2JI <i>-j cj-^- ij^ 3 0^^-° ^^-* ^ !e -9 
jIjT jjv»-j (jJJ .o.j.j JljU^j JUjO^I (^a jjjJlII (_alj_i_i,yi ,_jjI jusj 
.cjLljLSLII (j_o j-j-j-^ ^1 i ii-vi (_y3j i3j^1!I (_y3j i«m (_y3 '-(jtSLa lh ct^ < *-'- a 

TT-la-m ^ I c (jl i n ll ,_p p i n -v ( _ T 3 JljuJI! Ijufc (j-a La 4 j i u t ijJLufc (jl JLaJJ 

.2 j i ii ill ojui 3JLil3 c^jl£ I -i j a q^ij^\ 
( j_a i >. j ^i U J_lSj_j /_1c (_gjHjeJ oL^aVI ^j^*,' (_£JJ (jlJ (jl (j^-JJ dlljS 
Vj ix_l^jJI JLalaVl ^yJI Jjjlluj 4J^ SjjjLji Sjjlai. di!i ^j t JLijJLI IJLA 
.ja^jLp. Jj?" i ii a (_y3 JLilsal sVj^J JJ-^3 (j-a CjJl*j JiJS La (_£jJLJ JL>.| 
it_!jLjtIi!l Oul^-p. (__rL^- c2<J_s»-l (_yjJI 'Sj^iS-II <— ijLjtill (j^ ye us2\ JuSj 

CjjJlj>- . L$_La (^>1^_at 3ji£. ( outl JlJ-U.1 Ijufc (j_a JLllj ^-jl^pj (^^^JtHJ I (jl 

SjsSljJI (jljiia L^-Laj i Jlj£DIj SjjJ.1 (j-o (_p ^ ^ laj (_y3 '"''.'I * "3 <'--VI jJuj 
4_ulj^JI j_i^Ll»JI j_Laj3 (_jJI I i aJl (_g-}jj J^J i(Jj-aj>Jlj JiIjjJI j_&LkiA (_yiu_lj 

, cL&jjia «LL>.i (jjj£jj i U^LsJI (_y3 

^yJI <Lpjll SjjLlojSLII oLlUjJI (^a Ji-J^ o . j . j JLu-a (jl <jru3 dil j^ 

OJlj* «_ <^3J (_jJI cdJ j (^JJJJ IJJ-J-LsJI aI I i|-v| (_y3 AJJ I illLCll J 1^3-LC (jJjSj 

^j^ j ul I JLA -n ■"■ gj * J^j ''"<■ 4j l^JI (J-aJTc T u Jl 2m ul^JI (3tJ^J Q^^ ' JJ^ 
i«CLLajJL! ^ i . aj >i i Lajti^. jjLLaJI (_yJ.il p i ii-v (_L3j CLism (jLj^-al (_pajtj ( _ ;P 3 
.^__5]^__U^LJ jj^U.11 i>JLA (_jt!=M-»JJ cLcv^l Cj^a 4_La ^ljJJ Lc^o 

. Laj-lcj i(jISLlLJI jjLLjj 'j S '^>tlj i^^SLj^a^l j i nill 1 1 j i "■-" 

Jjj i nllj 1 1 JiJ&j i3_iSlj^'i/l Sji^tlHI CjLjV^JI ".JiLa JjjJI (j^ j_u^ aL9 Ji^j 
oJlj* 4 j q i ii <".ii m"iS| (jl Jju CjIJl_uJi,I (jja 0j_lCJ Cj . J . J aI Jiir'n ul jJiuaj 

. cj I > .ii -»J I j^lc SjjLiill cjLcjLCJI (jjo j^jiSLI cjIjl_uJ,I 
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jiaal\ 6J&JUUU0 ijJLUI 

' Jj taAJl (_,i^. r ' Janil (j-^jlji.1 <P"J Lg-a Jiir" i uj ,_£jj». I d I JLl^o CJLl&j 
1 1 g j j ^j-j (_,_£ JjjjjJI jJLa ( _ T JLc i_gji^o till Jo-la (_yjij i^jLcljjj j-iiaJ (jill 
(j-a l«j-^ (jl >-4J iSJjjLj 3j_o L^l3 /. S JJ (_gjj! jJLaJI I J_$J 3_>^ill CJ^JJ (_ T JkJ 
i«Ll3^j>JI a\-A.\ /_Jl 4JLu>oj '(_£_>" '>'t!- w 3 jLLiAal oLlo 4J3j^>ij CjI J_uJi,I ojui 

.(jjjjj-H jJjij oLJll ojla cj,(Jj clljjj iCj!jj-»- jjIj jL^Jal (_jJIj 

{jjic (_gj!L>o (_ylll CjLl£jJ,I 0j-& Jila .»! Jiitij_ul JjJJM (j-a j-iii^ j t^-»- JJSJ 
!-& 4_pJI CiLcjlSJI (j-a j-lq aI i n-vj ( _ 7 J3 jJLaJI I j A j j J la (j^-JJ (jl J-*J (jjjjjJI 

(j_c LuL^vljJi ^J LiJLa . LJl? 5j^-iiu>JI CjI j_uJ,I j^^c z\ >*"< nVI (3^xj Vj 

CjIj mi-kJ! jLilJl ^yJI till j ^^ '«;;' aJ3 Sjil, jjj iCil J_uJ,l ojufc aIoJ-'imiI 
(J_o^3 L>J, I (j_o j_iii£ /. I c CiLs^l oJljs ' " i i ia 2 I j i«l<LiJe-a )j i <aj CjLsVIj 

l_«_i_u ij_oLJ.ll 4jjj_ CjI J_uJ,I (j-o _UJa_> ..IjjJI <_-]-- (j_J^jl_>i' <- r^'-^ a i3 
(_gjjj (_jjJI CjI J_uJ,l 0j__> (JiLo aI j-j-"u ul (j-o Jl>Ju d J~- l--jI ."»! LaJ i uJI l__1LL_j 
j I <-aJI L_sj_uLj J_l<sj JLSj njl^pJIj CjLjJLj jIj-i-.'.M _-JIj i«1_-lJI Cj^jj (__]! 

.(ji^yi^i 

CjLJI LflSj L-j _--JI (j ni-a-ll 3j jL>JI jljj.1 aIJlJ-"ii ul (j-o »l oUtl ;_>-vXJ JuSj 
HjLSLo (JS (j_o Ci \j i~u •**} I 0J__> JJ-?J <— ij_>_i (_-#-> i(_p3jJ(JI I Jl^J Cilj lL-kII 

f.\ L^SJlj iSj-U^O «LjJji (_5^Lc l Jl>-Ij (jLSLo f_j£ JjS J-II J-A )«_L4J>0 (jS-flJ dljjj 

.3Jl>-Ij 4jl3j l^J^ t_gj LU3. JljUXJ I g-LLC 

»jj-"i i ul (_ t jj'1 5jJ-lL2jJI cl2j^LiJI IjjjS 3-5^ 4-2jjJaj| ojui j! cJLjjVj 

cQS^ja sL>-L<jto j-jjI ij k> *"' 1 3'-' a - 1 2 txu j' Ct^ <J-"J-" ''-^L?-^ 1 ^ CjI J_uJkl I Jj" 

' .< i ' m" L4JI LiS i^jLlJI CjjJj ^1 i^jJj 3j_l>-2I «L2j^li!l oJl^s iJji>JI (j^ 

. j-UXJ (JJJ i3jl3lJJIj I J'" 5jl LaJI tCllj uuJI pl^Jl J5 (JjS (^ 

i(j .1 i -a-ll 3_ijL>JI jljj,l J I mn ill J_lC Ijjil? CjI J_uJ,l ojut j I La a. I J^JJ 
tSjLxLaJLI 3-^-*" 3-*^J * I JL>- JJJL?t-«^_L>- ^j^ Jii*"ih1 (j; > i ii^l Jlj-JLI (j 2 dl jj 

3_ijL>JI jIjJ,I (j! L*£ 1 jljjJLI Alaiei^l ^ <_alj_<J liJLLa (jj£Lj V ciljuj 
pljjVl jo-V (j^Jbti! 3-i jU. SjLo JUjl1<-uI (jla ci! jjj ijjjLIII 3-lc>i (j^-b=i! 

Ciljoiuj>JI jjSj 4j^3Ljj V uj-Lu iCjlj^ik>JI (j-o pJ-JI I J-tb jjS j 1 l-^a ^Jl 1 n_i 
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.mJ>»»V| 4jl3LJI v2jljjiu>JI 
3_ajLiLa ^^3 (j n i-a-ll 3j !iL>JI jljJU aIJlJ-"ii nl Jijp-i lil 4JI dlli (j-o ■" l ^"'JJ 

1 J I -*-a 3c_XjUa_j-m 4j^ mi-k]! Cj I J J J II aI I nil ^p'i/l (jl ^j S^LiIs^Lj l2 1-lK" 

. Cj I JljuJ, I oJl^J 'tS^I! C-i^lj J Ua-a- 1 (j-o (J12J Lx-« 'J-i^ J-* (jJJ l-iJJLst-aj 



129 



+*\&\ dMttiu ii<$A\ i J 






(j-o LaL& Ijji^io icljjjj 4_>J1 ' — ■ 1 1 3_i^pJ| jjIaj 

.«ljJ<J! /7LjJI J >l '■"• " 

jl i4_j-C.ljjJI Sj^lJI «L>-Lt^a ^^3 ^ j — ■ ^ T T 1 JiLxjj 

4j.il irVi^VI Jjj-oUJ.1 r-bjl ^k. L^JjJlS ^ ^-aJLJI 

(^ L^J-J-^ u If jLtk:VI ^1 L^JLajLujj dlli (j 1 ^ 

.«IjJL!I (j-° L$jL>-LlL>.I j_uj3 

Lfc«! jlc. TtllS (ji » j^" ■ "" (_ylll SJjjJI liiJj ^^jfc ^j>ill 

• > a ' " ^ ',' 

(jLSLa J£ ^ aj-JI *l jJLlt ^yk: t_JJaJ! JjIJjJJ 

5j_SLJI jjL£-"< ^Ij^t ^ SJiL^JI 3jLj)JI Sj^lIj 

3 -^tl .^11 3_l^|jJJ| 3-ijjJI (jV Ijjkjj ,3_u^jVl 
i3_j_ L ^j'i/l 3j-SL!l ^j " i n a ^ Ir ((Jjj^oLsJJ "tcljjJ 
(j^ 'j-J^J til! J *-3-} jJia i La Jl»- (jJ! SjjJl^e^ j-p*3 
<-<! ,,^.^-t I ( j_ a 4 iil"i-ie_fl pljjj j»! jjtjj-ul j^JI (j^c.jl^J.1 
Sju^J Cjl^pjJIj ""«! a i ..j Atl CjLpj-o •.(JILa «Lj£.ljjJI 
(j_o L^vLLiI SjLjjj '(0-^-1 3_».LjJLI 4_j_j_HJI 2 'j i *•» a. 
( _ T J3 ^1 mjVI I g-jlc J-<4jju (_ylll 3_uijjjJI (Jjj-oL>J,I 

.4jLp- 
4jLjj-Ia ' 4_j_cljjJ! ■ " 1 1 _■ i a *- 1 1 aIJlJ-"ii nt JiJt£._j 
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jiaal\ 6J&JUUU0 ijJLUI 

J-&J i3j^l!l [^ /. 2 _■"_' JiJS '"" ■ Ltajj I ojui (j-o lj-;JJ^ '*j^ Di^ 5-1J i n-tt-a j-lC 

.v^jLuJI 3^-Lv (jJL. jj^j (_gjj| tj^-J! 

4j jj-j-o V Lalj-<-ul 3-J^pJI (_y3 Cj Lu-aJA I (j-o /j 2 ft I 1 «j^>JI I JJt (JlL«-!j 

■ " ' I ■ i a >i 1 1 (j-o JjljJI jJl2JI I Jui ^Ir 4jjjj>J,I 3_j£.ljjJI 3-J^lII (_£j J-icj 
iCj-SjJI jj|^_*J 3_>jJL!! (j-a 4-L-gj: ("HJJ '(_£>" "'-i- a (_j-^ MJ 1 -^ <: '-'- a 'O^* oi^ 
till jj *-2>JJ i ( __>l3j'^l tj-bLj (_5-3 3_j3jj>JI oLjJ.1 ^1 j-o'i/l SjL^J (^ J ua-j (_yl»- 
. oLiil ojui (ji Cjl^lillj '"«! a i u»jj| CjLpj-o (j-o (JS 4 1 1 ii i 

oLj_o (j_o (Ji LdJj_i i-i!j " i"i ja iCjLijJ.1 ojui (2>° 3j^jJ! (_y3 t- " ~' La ^j'-*.* 

i - . I , , ^ -^ 1 1 ojufc Jjij ^^3 jl La aal oLj-oj i4_j£jj>JI oLjJJj i3_j£.ljjJI i Si uaJI 
:JiLo S-j-cljjJI (_P=jSU SjjW^' *LuUI l5jk^' Cr'i ^>^' l^ 3 '■*'".'"' C^' 

jlj_^VI (jJI oLJ,! ojui /_i I j" ■ i ■■'' SjLjj (_gjijjj i3_uUI (_gjL>J,l oLlo Jii^Jj 

i«Li£.ljjJI • &jjugj I 0Lj-a L^jla I J^T- I (_yjJI jjA , ,,jAll CjLl£^ 4-mu ^«-1j3j 

c I '< ' a 1 1 i aj , ^. 1 1 oLloj ijj» * — ■ T 1 i a j . ^ 1 1 

(j i ii i'v i ujj 5j^j (_yS tjj ^^jJI (Mendota) «LjjJ_lo» S/jjcj iCjlj_ptaJI ojui 
(jl (j^-J-J jJia ijj^jjjjUI CjLi^a (j^ «LjJLc A 1 1 ii t (_,i^. L^aLlo (_gji>o (_ 7 J-!I 
i a.j ,^ II ol_j_a «_a Sj j a j II ^^Jl "-li^jj CjLlSj-II oAjfc (j-o i U^a '/. 36 3^=-i 
oJlj* (Jji '/. 42 j^c-i JjJ i— <a— i— 1_) i /_*! LLi^aJ I i a i i a 1 1 oLloj njjtxl! /, a LaJI 
.«Lj3^j>JI j>Liil (j-aj i4_j£.ljjJI ^^j^slj 2 1 (jj« 4jjVI i Sj LaJI j>Llo x_a CjLijJll 
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6^icljJJI i^iUmaaJU CjjJLUI 

i Sj— La H oLj-o 4 j qS (jJLc, 3jLc dJJj lJlSjjjj ijs>-X (jLSLo (j-aj 'lO^' Ct^I 
/. I r SJljIjJI 3_lcIjjJI CjI ■ lqJJ I jljJLo (j-1^- tiJJj^J ' * J.'/O",? p"* '^^ 

^^JLl! Cj 1 j j -a- j 1 1 (j-o (j-Aj i (Erie) «(_£j-jI» 3j_L5e_l p i iiLj ISj^jlU S-iSLj^a'i/l 

Sj^vjJJ jjA , ,,jAll Cjui^a (j-o '/76 ^c-1 (jl (_y^ tllLuiljjJI eJ-tb (J Jjj 

i 3j LaJI oLloj njjtxll (— se <-a]| i aj-LaJ I oLlo «_a L^jJI .ijj 3j_jje_JI ojufc oLj^j 

i Sj-La-ll oLlo Jjj^la (j^ '-dr^S cH*^ tULiS^il ojui (j-o '/22 (jij i/, c I Li^aJI 

.4-i£.ljjJI CjI jjiajjj pl^JI ^j'-~"; a! JLa-"i "1 (_y3 
4_ljvLlII (j-o «Qju CjLij-a (jjA , ,,j^tl CjLpj-o j|) /".I A , ,,j^ll dLiSjjaj 

, 4j * . /I . . ■ * I /I ' rt 

(jIj_lj>JI (j- i_p (_j-^ aI Mf ll L&jJiLi • "^*" cjLpjJ,! ojui ^La dl! ji 

^yfl jl i^jjUI (^jLjJl! fjJs: <Zi\-£jl\ aJJt 3 j i n't S^Lj) ol-2 l£U jjj ijjLuuVlj 
Jl^j .ii •>" i ii a j^lC \j^a\ J-pJU <_Jj_iiiJI ol_La L^lo Jii-Jj (_yjJI 4_j£^j>JI oLlII 
^ 1 1 ii t JJ_)3 Vi "-j^cJ dJJ jjj i^LlII j>JLA (J^JjLuj (jJ, «L<^l>-j i_^l^£. (jJ! (_£.ij3 

,-|l U I , ,. II LaJJlJSO 4JJJLA JjJiJV (_,i^. <— IJjiJI oLlO ( _ t 3 jj^i , ,.jA1I CjLjSj^ 

. JjjJI ,j-a 4JjJ J^ ^ 2 LajjJ I S-La-LaJI 
/_^ Cjlj_L5e_cJI j>Lj_a (_i i "'I a i ..jAII OLovX 4 1 1 a I 3juj C-u-i nTt dll jiS 
dJL! j JLcl i n_tj i(_£j_i.2(l 4_uLl,l CjLjLj^II (jAajj I _JI seJall Jijlj j-«-i CjjJL>- 
SjjfcUa (_,-<kJ i^^j! jJLl! ;> j mi"i 1 1 SJL>- (jJI CjIjj-»- jll j>JLA (Jj-caj ct^- 
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jiaal\ 6J&JUUU0 ijJLUI 

Li-i3 ^jjjj L»£ i/-a LaJI i Sj-i^J I oLlo ^ jj a ( _ t 2Jj ( _ 7 3J1 Cjlj_pcjJI (j-o ^hH^L! 

. CjLcjLCJI (j-o Laj_lCj i_l!I o i n^l (j-o LoLx-l jlJeJJ '(j^? - i nS^l 
a! JljJ-" i ill ^^-S i-alj-ij/^l (j£. I miM (_yll! ^jji-'^l jlj-ilo^l (_>i-tJ t-dLL&j 
<-<! A , ,.j a i , lr I jl <_2j|jjJll (j-*^ . «Li£.ljjJI 3-J^pJ! (_5-3 '"«! ^ . ..j^tl CjLoj_o 
v2jLj_<i£L!I (jl_3 dDjJj i*LU (^ jLjjJI J-tij V .jlj-a <j£. 3jLt£- olJliJI 
( _ > iuu i mi ii^p ^1 (_£-3J3 JlS '"'■ a i ujAll (_ T 1^- 4jji>J,l Cj LxiaJU, I (j-o SjjIjJI 

. *U,I (^ jLijjJI «lxjJlc jlj-a (jJI L^L^soj ioj^-1 

(JjLlLo j^c SjLulj •» • • aj <LaL$J! CjljJLill oJUfc (JS-o jl dUi (_,i^. i— ii^pJJ 
( _ t jJI (J_lJL>J,I *_o I J ' a " i i jl jjJljsJI ojui » .Jaj i ■■"' Vj iCjuLtill jjJl>- 

.CjLujI J-4J 

j La oj_^J J I o'C'i nV diLjJJI L^vLbej jJs (_t3JI cjIjAAJI oju* 3J!lal (j-oj 

(_j-U! «!j_<j^>JI ^ » j i a 1 1 (JjjSjJ jAAll I JJt •" La 1 1 La 1 1 jL<43 r-LL>oj ijjjjLsJJI 

J j ^ ^ 1 1 j^s.1 ^^a .-.I ^ , ,.jAII cjL^j-o aIjlJ-"h 11I (_^a i_aljjjiV! (_j.il jusj 
SjLc jJl23 (_jjJIj i3j^i!I (»fl 3ji^vjJ,I 3ijl»iaJI (jjUe-JI jla jliil uii 11^3 ^1 

^^3 (J^aJ (jjJI /aial oUll jL<iJ (jl lilli (_,!£. i—u^j Ji^j .(j^jill ^^3 *!>>-' SJlaj 
L^_ijJ 7t j iioij 1 L^J 3j_j_«J,! «Ijjjj>JI 4JtxLaJI (j-o 4_lIL>- Cli^Lv (Ji>JI IjUfc 

«L>-Llje_J La (j-O QjljUJl ^j-* pj- 1 tilLi-A tjj^-l (jl * t^e_J «Ut jnn Lc_« 7c_La3j 

V (_ T 3-»- i4_^cljjJI 3-J^pJI (_5-!| L4I0 ' 2 1 1 aj Loj '"" _■ La^J I ojui (j-° t^iLtlll 
oJl^j 4_la_Lj>J,l «Lj_ljJI j-goLulj jlj-uoVI /_^ L4JL0 SjtjIjJI CjLlaSJI i _u I 11" 

(<sJ «QjJl^>- 3j_ALli CjIj3L(JI CjLi^xj CjjJbJI S^jiUi :Cjl^li!l CjLoj^ 

. aLj"^I a'j-A, j>LpjVI CjjIM I j '^ *J ',_, 1^3 a Ldj^ 3_aj^L)l 4jLI«JLj Jojso 
(j_o (_|S (j^ j_«iLj_o jJ5i L^J (jjyJ Cjl^pjJl CjLoj-o (jl (j-o j<ii.jJl (_,i^.J 

*l_o (^a Lfc^j^j Ir 3_ijjJiJt! 3_i_uL>JI jliVI (jl VI hjIjjsJIj jLuJV! 



SI 



6^icljJJI oLuniuJLr UJ9J-JI 

1_£-}>J La J-Aj nj-L^-J^p-JI (_,i^. 2jji>J,| 4_j£.ljjJI Cj Ln^ajj. I ^1 Jiir" 1 ul ^^3 
I j I a ( _ 3 _iOll (_3-<iJ! (3 ' *~J 1 1 '4.' »4j5IJII (_£jL>«JU oLlo (^^ L&j_iSj3 3-iuj (_yJI 
-> ■ «-ta j j'^-"- i ( _ T 3 aJlJt" 1 n"t (jyjJ! CjuLj-lI! (_v^jlj ^^3 'LjJLc 4 < 1 u b LiJ^v^j 
slxjila'iil (_)-a*J 2 c I 1 1 aj j J 1 Zaj>i i ^^3 tUi3L>- 3^Lo L^-al JlJ-"i 1 nb jl njLvujV! 

La J^ ti\\ j" ..." (j| . j U" .„" V CjLjLuJI cljl£ Uj iSjpJI 2 .j,^-^ SjLj}J 
. . 1 uLuj La jJ^S ^LhJ' " iJl ^ 1 ^ S jjj 4JLfl CjLj£jJ,I eJ-tb (j-o 5-£>^' (j-IJ ' '* _' 

3_ojLitILiaiJi,l 5_yiSLJI (jl 1 1 ni^a /_i Cjj^jvI (_yl!l <JiiLvoljjJI ^^» ■ (j-u jisj 
aj-i, (j-a jJ-SJI I J-* J^ '^ I 3""""' (3^ » j^"""~ V cuLjLuJ! CLu\£ Uj .aUJI 

lj_u^ IjJ^ (j!-^ ^-»j Mitl j>LjJ, Ij Juuaji 3_jjUI (_gjL>J,! aJJb Ui^-* L«J^-J 

njl 1 n tVl /n 1 ii-v ^1 (Ji. jj n_gjL>J,l ojui oLw Ljj ojjJj (_ 7 jJI idil^lill (j-° 

j_lS /y^ i_!j_iiuJI ol_La ^1 jJj^iaJ! IjLjfc (^C i_jjijG (_ylll Cjl^pjJI 4_l<iS jji23j 

.ajjJI ( _ T a LoIjj^lLo 50 ^I^ej hjLvujVI Ljj^iijj njljiiJI (j-o 

Vj ij^l^. 3ji£. ^Ir 3-j^l!l ^s Cjl^lill Ljj /o^l^pj ( _ 7 jJ! 2 j 1 11 ill 1 %aj"."j 
2_>j_iJ! pjj (_yi^. lJlSjjj (_ £3 .(jLvujVI 5j taj • "I (J^I^jiJI j>JLA i_AcI » L^aaeJ 

.2_j£.|jjj| ^^jialj'i/l (j^ oLJll i_3ja-a (_5-3j '(_£>" (_y3 2jjil,| jjSlj Utl . It- 
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jiaal\ oJLSuuuuo ijJLUI 

/_Ji «Lj-3j^>JI oLj-II (_j-!l i—ij i ii " J (_gi_Jl oLlo (j-o '_>f^ ' 4 j-^ d** 1>"* J J 

i<i_^aj^>JI oLdl ojui yi ui^ tiiljJllil /—S-^a^JI j_p^pJI (jLa (^^j^l (^^v 

. 4-UU.I (_gjL>J,l i M" ge a (j- W J ' '"'"'.' L°J 

jJlJj CjLjj" i ii a f^J] CjIj j -a- jll (j-aju ( _ T 3 J naj (jl i'l i"ijjj 'j^JJ J^*J L°jj 
1 1 j * a i—ij mi II oLlo Jl>-2 I j"j^N 1^3 Cjl^-pe-JI ojui jiij jJLsj ijJaiJLi 
iLJj "i i"i"t Cjl^lil! CjLj£j-<i3 .^^jljJLlI > i m"i II 3j_AUiJ tLUojj-o QJEXLa 1 L«£ 



tfjLjfc (_p-« (JJJJ>0 (_ r l^ 5JlC1 I iiU ^_^ /"»! A , ..j^ill CjLo^j-« *_« 



i ' La 3^ 3_uUI (_gjL>J,l oLlo ^^a j'\ i3_j£.ljjJI 3-j>lII (_y3 ol^pjJI J-^-jj Vj 

dJU JlJJ iCjuLiitl (_>iuu 4ja- i nil ( _ T 3 Jo^tlo J'v i"i J liD ji «_«jajj Jl3 I J IS Ij 
La ^j^ * ' Jjjj-Ia (j-£.J ** 1> ' 'i II tfLj-a (j^Jjl^ (J^ (jLioijVl ^^l CjI^jJJI J (^aJ 



•j^S/tlj CJjiJl 


«J^S" / g-» OljiJl 


OLll 


3.3 


2134 


y*Jl 


1.5 


183 


,>> 


2.3 


330 


s--^ 


7.3 


2600 


J^iil 


0.7 


1321 


^/A 


8.7 


1361 


u-*' 


3.2 


442 


^UjLwwvJ) 


8.0 


156 


jli-l 


5.3 


153 


g.1 _^ajL| LJ w^LsJl 



j i a * c ^1 jLia-" i nLi CjLjLiJlII ojui j»J-23 (OJ iSj^jJI (j- Lg-naxaJ (_ 7 ^-!l '^'-^' 
L^vliso (_ylll -ilj-U (j-o j_u£ <_*-i!ij3 /^ Cjl^pjJI (JjjI (_y3 ^^>.jJ,l (j^vj^pjJI 
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6^icljJJI i^iUmaaJU lijJLUI 

Aljiiei^uCjuLii!! eJJb a^Z2 ss2 iSj^lJI (j-« ' J ' -""' 1 ' La-^l ^jjULI (_LJL>JU (j-«-^3 

. 4 ii 1" -^J, I 3ja-pJI L^jLlUju a \ i a II j i L^-ol i n-vj «LLJ 
CjLjJJI L#j (j aj 1 1 (_ 7 jJI 3^.j_cuJI i fllgiej (jl (jLj^-al (_>AjtJ (_^ OJcajj 

Jj^vj cdJi (_,i^. i— j^jjj i^Jo-pJI CjLpjJJ (j-° La>^J '^!-'J- '^' ( _ > l3L<^»-'2l 
.CjLjJI ljui slj^vi (jiu J (_yi j>-a.-yTLj Cjl^pjJI CjLiij-o jj-o (^jiajLa 
4 j i ii l I j~ •»■ . .. iij L^-al i ii -v| (_^ (j^jjeJ (_yll! CjuLuJI oAjfc sliiLal (j-aj 
(j\jj JLSj i L&j_lCJ ijj^sJIj i(_jj^i!lj iJjJLJ I plj-ll Q^*j tllljJlil I (j-° "^Lc 
i_d_ljl£ (_g^IL>o CjLjLjJJI oliJt <La- i n't I (j! SibJi^J! 2 SjSi 'II (Jjlstlll (jSljlaJ 
iCjl^_llI1 CjLo^_« jJI^IjvI (j_« ^lUb (_£jJ1 CjJ^pJJl (JJ-ll (j-« ^_l*-a-£5 J^ Lt~^ 

. Cj 2 L>J I ,j-o j-jjj (_y^ L^J Li>- LciiA Jl>-jjj 
i4jI ji£. (ji (jLcujVI I j "■ LJej i uj/JlII diLjU-LlI ;j^\' 3. ' *"l Jj >-»JI ^r* *JJ 
I j",-^. , ,.il ^a Sj^ljco Cjj^lillj Cjl^Lill CjLoj-o (j-o 4 1 1 ii t (_ji^. (_gji>o (_^lj 
. I ^"7* ' " >1 (j-« a1^->-jhS (JS ^2 a1^j?e_lULi SjJuLa 
J"-"' (j-° ' """' CjuL-lII oJufc /_^ Cjl^lill (JjjI 4 1 1 ii I (jl i ta a» j I JlSj 
ijj_«j (_3-^-II iCjLjLjJJI ( _ t 3 I j'^i 6 " (_,-3 ' kpieJ (_ 7 ^-3 . <LluJI Jj '^" (j-a j^>-X 
• ajLLal] fjJs CLt^jj ijljll I j i nAJ CjLjLjJI (j oij (.^ I j '«* i»l" Mill (^ I j""~ Ijj 

5^a- I o 1,1 aj^eJJI pl^J' (j a • j J i4jLiI,! 4jJLc.^I (_)AjtJ ".(JiLo tjl i n'tVI L^JjLuj 

ijjj^lillj Cjl^pjJ! CjL^^o (j-a Jjft 4jLiJi,l 3 o » t-» VI j^l ' a I i aj La S^Lcj 
(jl jLlI^Li i< ^j^^-'II cGj^L^j i^jtill Jaao. J_ai dJLI^ CjJlj%j L«S . LjiaAjJ 
f, I c dJLIJLj Jl^,I i ii "j ij<s_uljjaiJ SjLuajl u^\jJ>*}\ (_p»JU L^J CjLojJ,I tfJUfc 
4iij^>J,l ajjeJJI iii n'v" L^JI LaS ,i alljlj 'I i iLdJl £yi ajjeJJIj 4 o»Wal dkao. 
.3j_LX-« «Lajlj I gjioJtJJ L-oL>- UjJ cGj^IaJI oJl^j 
l_<o i A j _' 'j LaJ I Ll*J^JLl (_,-* 4_ijj_LiJI oJlj* ( _ t 3 5-OJlJ-"| I ii U CjLlijJklj 
4 j i ii i^t ajj >j i^all CjJ^jj (j-° (_LxL9 (ji^. (_gji>J.I a! «iaj| Tela I ■ '"■J ' A Jiir" i n_) 
• jJUll ,j-a aIjjv 100 J£D aIj^v 0,6 ^^tj^l ,_Luaj 
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jiaal\ 6J&JUUU0 ijJLUI 

.cjl_ij j )_iiiJi,l pl^J! jj^y (j-3 ^j-ILc 2 j mi b cjIjJjJI cjL£j_o '^j-' ^J-!j^ 
Jl^-I ( _ t -2j-j Lojo^. 1895 aLc cj I j-l-i-1 L> r« o i n"tl Jiol^v (_yJji c^3j-c jJsj 

IJlj* ^^-S Jij-»-j-U ajj i iiLjj-jJI j i a * c A La i "lj ' /a n i .Till «Ljc_uj (jlS SLsjJI 
, J ,*:,<» Vlji- t |*l .'tl ( _ > iuu (j-o tLjuJUaj *Lul «U£ oj_pj3 jl jjj (_£ jJlj i<_ijij_iSJi,l 
3jl_a (j_« J-J-^ J^-^ ,_, I c (_gjiaj <_! jij-iSiJ, I I JL& (jl Jju Lij^ (j^-JJ JuSj 
t^Lj^Ia i_2j 4J^j?c_a CjIj-j_uL) & o ' n"H <3JLjJL>. CaIIq Ju9j tAjj < nu^jjl CjIjUj 
LLjJL»- VI tjl i ii iVI <Lxj^i ^ I c CjljHill iJjjI 0jjJq3> (_yJ! Jl>.| (j La fl-j f«Jj 

.la* 

j Ltalc jl (jl Mill I jui (_yi CjJ^jvI (jjJI CJ^Je-jJI {jiaju ij'V '940 aLc (_yJ3j 
Jolj-S VI «Ljl-uj CjLj^jJI (_>^a-»J CjjJl>- ( _ t 3 (JjijjjJI i _i j i nil ij^J (*J AJjiiiLi^aJI 
CjIj-UJI Q^jI J-& cdJi (_^ /j-S-a-S --II i.j i ii II (j| ■» Jaj| (Jj i<_jIj_Ju]I (_^ 
*j^>- (J^><-1 (_gjJlj ii— ij^ Mill 4_Lo «_u^5 i_£JJI (_,lii^i al CjLj^II (j-o (_^alselj - -• 1 1 

. j-LQjTtt T JI 4_iLjj_Laj » )lj_<IuJl j_j_iiaj>tj *l_ijt l2*jj-j_u! Q^-il (^l 41a Jrh~ 

iaLcuJI (JjjVI jji CjJjjJJI (JJJI (jl (_yJI (j-^>JI til! j Jilo »l It tl 4_uj JL3j 
^1 J^tij 14JL0 l«j->- (jl (_y3 (j aSu CjljHill CjLcijJ, <LuLuL>Jl Sjalajjl (jlj 
4-5e Lta-J ' * I J fl jj jj '^ II (_p uj 1 11 _t (_g jJI jji j-ji-^l I Juij iCjjjjjJI (jjJi 
. 3LJ3_oJ1 ^1 lj-;P-l (_, i^iiijij iaJJI /« 1 n"t ^1 mJ^Jjj njLjiJ^ll 
(jLibitJ ■ 1 j 'I VI (Jjjjjjjlj CjljHill (_,"( «i K (j\j gUl m"i 1 1 (j_a ja£jj| (_yl^.J 
^yjJI CjLj^jJ,! (j_o CjLcj_«^a_o (jJx. Jj3 I (j i a JSLa i Lo^J^JJla ^^3 LaLaj 
.3_uLlojSUI I (j 1 a l^a- (_J3 'j-f^ Ls^iHi-l (Jjji-VI iicj^i^J,! {jC • kbieJ 

( _ t jLj_«_iSLII cUaLiij (jLa cdJjJj 'j-^jj j^>- (_5-II c^-iu q^jI diljUill ojjIj 

(jl_3 tiJJ jjj itlijLj j-J-C 0>i' J 3 a i^Jpill (jji' '- a ' • '- a lJl> " Lt^I -iJJ^' 6 - 

.(_gji-VI CjVLsJI (_paju (_^ SJjjJt^ S-jLo^ ' ^j 1 ajj ij^>- f_,\r CjVL>JI 
sGjJl^ (_5-Ijj i ( _ ? -jl— i-o-lSJI Ja I mi i 1 1 IjLA ^1 LlujUill (J3J! «Ll<u-o mJJjjj 

. jljll (jj» j-jiiSLi jUoVIj (J^LolII ^yl^. 

i_3jjJiaJI (_>^i*J iJjjso «Uljji-l Jj^. CjJjjJJI (JjjI (^1 diljUill (J3i' (J3 sc -'i3 
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■ ij^sr i m^VI "-lllji L?"^! 3JL>JI ojui fjjJS JlSAj J-&J i3_i^L>JI 





-o 




NO,° 


^ 


NO® 


ii^nii jjji 




trupJJI ojj! 



4-^Li. <_2j^li jAP Cj-'I TT'-'- 5 ^ "iJSJj ioJl>-j Jj^till IjLjfc CjJlxj 2 till jjj 
(Jjjtjj X (jLjijVI p i nv u^l (Ji-JiJ (_ T lI! Cjl^pjJI (_p (ji till j (_,i^. i— ii^pJJ 

(<s-ij— >l *i La 1 ulj J CjuLjJI 4ja- 1 u tl ( _ T 3 CjJ^jj ^1 Cjl^Hill (Jj^><-1 C-iJi^t-JJ 

(^ -J^-jj >*J 1 (Nitrate Reductase) «CjIjJJJ! JjJiJe-a» *u-uLj <-2j-«j <_><3Li- 

I , ^. j , ,-, -^ ijJ^ulII I jl#j Al-LflJI » oLaxi "~ (jLcujVI p 1 n-v (^ J^J-JJ Ct-^' b^j'S ilia 
(j-° '*j-^ (Jj^* Lj-^J 'O' ' " '**' C 1 -^ L -' ! ri> J ? ,J (_r-^ S-ij-a-jJtl Uj-uSLJI (_pa*J 

Lol jljll ojui (j^-nj ^V Liilij iv2jLJj(II jl 3JijijJ,l 3_ul jjJI jljll (j^-ni 
j_j-C si La a« I 'Ljejjj l!*jl3J ct-^' *— ■ ! '_>"-'4 (* " ' ""'^ iijJI_J*. i j'-» - ' i-dLLiij 
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t < i uLja caI * Ull TzJm £yi 2 JlJ aj Qfl-LaJI Llu^pj t o^_a aJlj>" < nlj jt t — l L < C i1i 

. .iL>JI (0 mill (jjj SJUtJ (OJMlJJI I jufc I^JjLjj (JJS J£ 3-lLuol ^ dllj 

iCjjJlj>JI j-iLJ » I taj. Z I (_v^utj pJ^J (j-° /jtjLtll /g o i ."ill (j-o p^_Lll Ijuij 
(— gi3 . Sj-iI/Llo j^lc 4-Sj^Lij 3.}Lc /tlij Cj(_pjJu /« <i i ."ill Cjj!^>- < <lr I (3^-Ij 
SjijIjJI CjIjJLcJI (j_o 4_<JLc 4 1 1 n ) (_5-l^. (_£jx»J oLj-o <- r > w >-"' <: ^ 1 TH- 1 <^J>J-**J J^ 
ji i J j SjJ I (j-o 3j_uS OljO JjLIj «L?c_uj jl i4_i£.ljjJI ill u-t^JU, I (j-o ^Lcai 
sLjc_lj_i ji iCjIjJUJI (j_o «LjJLc 4 1 1 ii I (_,i^. 4jjIL>J,I ^js>-^\ CjuLuJI (_>a*J 

(_jl^. 4jjH>Jll 4jjJ2| (_>A*J (_ 7 i3L«3 «La_uj Cjl^Iilu fi o i n"ll CjJl*j JiJ9j 

.(Bismuth Subnitrate) «Cjj^JjJI CjI^jJ cl^>o» :J!la Cjljiill ijjji 
L^j^jJj (_ 7 jJ! «L2jjJaJI «L-uljjJ 3j_ji-2l SjJJ (_^ Cjjjsj 3ji£. Cjj^jvi JL3j 
4-uLtx-jSJl CjIj_l«II!I «L-uIj.} «_a i jljial <_aijje-a ^^3 CjIjjJlJIj Cjj^jjJI CjLpj_a 

«L*ai_U^Jl t*~*AXj\ aLl^JI ^j-* 4 * '3*9 i La Jl>- ^^l cQa_j_lLd (j-* ^H-*t!^ i3w-oLi-a 

.(49 

1 1 j j 'I jj i(Globin) «(j^-i>L>-» (uu i_3jju (j-Gj^ L«jijL>-l . 4-uLlo-i5LII CjLpji,! 
£j Mil L«_« M(jM'"' tj-*J ((Heme) «^ j ^» ^j-uLi l_3^ju 4_j_Luji^j ^tc 3jL« 

.(j-U^L-VJ-S-L^JI j<U-ul 

3JL>JI (_5-Lc ij\sr i nSal jLc (j-uji>- jj^jL^J I L^j (_^oXaj ( _ 7 jJI SsLoSLI! Jl^Iajj 
.^jL^JI i^j^j- ' U i iijlij ( _ 7 jJI JjJl^JI 3jj I (jjlr (JjSLj (_ 7 jJI 
mj! i(Fe ++ ) JaKaJI SjjLu L^lIL^ ^ Sjj^Ji! jjJl^JI Sji 03^ LoJlJ^j 
J_«_*_j >iy -j I ».j i j j ll ^La i« jjjjJl^JI » clkdJ L^ji^. j I La "' (_ 7 i!l 3JL>JI ^s 

(j^jjjJI (j-o (j<-a- ' nSal jLc. (_yol LaXau fj-aJJ i«LlILc S» LaS jj 4 j < j j U sLSj^Laj 



flO 



6^icljJJI i^iUmaaJU lijJLUI 



i«LdjJjJL>J!))3JL>. ( _ T JI KJjJjJL»JI»9JL». ( ^ac4>»U|^T(J^lSa]| 4jj}Lj JjJi^ 
a,\ j 2 II » j ^" ' "_' 2j i(j^-a- i uSal (Jii (ji^. «GjJiJ3 J^SAj U".'J^J *^y ' oi^ 

3 .ut.uJaJI 4jjJu3 (j-ujl-vjoj^ll I jj'« JuLL (Jill 3JL>JI ojufc lr j I taja 
(_j-&J iajJI /a o i n" 3JL>- u^L>JI ^1 <tl2jj CA? ' "I jLt jj^*' '^~"l (_j^- 
u^L>JI oJLA Cj^<ilt3 i u^L>JI (jJI (j\j- 1 nSal Jjj-oj I jj" «_l!xj 3j-ilai- 3JL>- 

( _ > l3lj^.i (j^» J JJ<8" Lr^ (jLjiJ^l! j<uii> (_y3 Cjj^lill (jjJI -i^>-J ' . ' ." ""'JL9 

3j j (_yJ-c (_gj^>JL! (j-^j-L?-j o j d il 3-j-mJ 3jLjj ^1 i^^jj _j^ iajJ! f<i o i ii" 

j»jJI 0jJl3 (j-a diljj Jifljj i*!j_«j>J! AjJI O [jj£ ^ J^ LSJjJ I 3-u}Lj JjJi^JI 

(<u-u! J^lSiJI «LuM3 JjJl^JI Sjii (ji^. (_£ji>JJ U^.'J^J *V3^ Ct^- 3 JL3 
tjl in'tVl a^ ^^3 S^Lc pj-JI !j-A J-»-jJ Vj .(Methemoglobin)«(^^l>.3-4lLLo>> 

^Jl 



.^jjjjj ^h^I (j-1^- '/0 , 8 ^Ir ( J T u-i^ j JlSj VI 



(** 




FeQS0 



d I* I r L-. dill . U I ^ I . | -^ 11 L)>i^ 



J^lSuJI 4_jj}1j OjJl=^ 3j j j^yLl 



(_2.ll jLjjlII cryji^J «*J<3^ L4J JjjSfcHj i _ 7 ^l 3_LaaSU1 l_ 3jju V till Ix£ i^jJI J t<- 
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. (jjjjji^jl) J^lijJI 

3 i ifll (j-aj iaJJI fg o i ill CjjJl>- ^1 mJ-JJjj (jlJjia.jjijILo (jJI (j^Jal>-j i.jfll' 
/. I c S_jjJL>J,I <i_LjLaj|j2l 2 jj ■>■ » tl tliLiSjJLl (jimjj nj-dLu^l .jljJ.1 oJui 
(J_«_flJI dJUjii i_2j_*_j Vj i l_4_Aj_^C J ((j-Qj-uLujill <_*ij-oj ij^pjjl 3_cjjjjs_a 

. .iljll 4 J14I iij?->Jl 

^ 'J J °-^ (J~* J^-*-« * t5j-« (j^3^ ^^j^l Sftia^J I (J o i"i" '.(j\j^Li>- ^i^. 

I Jui (J^Lajl «LuQJI aaJajJ I J o i" "t Lx-Lu iCjj^lill CjjjIj (j^sr i nS^U (J^L>JI 

3j_o (Jjjcjj (_gJJI Cjj^li!l (JjjI 4 la i ulj J dJI^'i i mj 4_cSLIj i/n i n-»Jl u^L>- (_j-ll 

jj-« /• I ^e-1 (j^-J^l^-^l-uJ,! 4 i i n t f-Lp LajL^ aJJI /q o i uJ ^j^ m C I j J aJJ 
Jj-aj Lojj£.j i«Ij-<jj>JI AjJI CjIj^ (^ .i^vjJJ (j^j^Lvj QJ(jH (jt^LI' 0j>" 
CjuljJajiaVI (_>AjtJ CjJl^ej U^.'J^J 'V 3^ Djj (j-° ^0 ^=-1 (_j-!l 4 < i "ill oJui 
^^J! AjJI (_J3 (j<_lj I -v j^t-uJ, 1 4 j i ii t J '^~ LaJti^J i^j ..*~tl ( _ T 3j (j a j * I 1 (j^ 

. Sla^JI cjjl>o */. 70^^ 

3_cj^v 4jLLi£.Li (^yij^J,! r-^ic 4 aj^jJI /a o i n"ll CjVLv (_>A«j ( _ t 3 j^SLxjj 
JlcLcuJ (_g JJ! iSjjiLiA Jjj^JI (_i3 (dJLujj'C i nal ^_j^ 1^) i_j (j^aLLj£ (2>° *>fP 

4_a- i ii il i M" ^- ^ jjj (j\j- 1 nSal (J-S-bj i^-LtjiaiaJI cdd-ilaj ' ALLflJu dll j Jjlj 

. ^ I n "frjl 
aJ l"i i ii j Jl^j iSjijjLjiiJI /a o i n"ill CjVLv r-^1-«J «Laj^IaJI ojui ■»■ t ■ ^~ Vj 
(^ r-^L«JI I JL& T^jaJj JLSj i JjjjJI (^ ^iJaaJ 3jj^' U^tH^' 3^Lo (j^3. j_aVI 
I JljIi a\ jJst'k ill Jj^. CjUsLlI^-VI (j-o jjjS Jl>.| <-;-*^=J (1>^J iCjVL>JI (_>^i*J 

.^>UJI 
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jlj^'i/l (>lj <±jjJlj>JI 3-Lj.LS pj-i-!l I j^ (j-o (_^\ (OJttulI! tiiVLv jj1»3j 
cjjJl^>- < - < 1 1 m~ (_ylll 2 <Ll3 'II cjLjjI£LII lLs! mi'i (j-o ji^JLi cjVL>JI <_Ac.I (^ 

jl n_lj mi II £l_<_o ( _ 3 -3 3.3j-»-jJkl Cjl^pjJu Cj^Lill (jl »l oUII (_>^JtJ ^J^J 
U±i 11 j Ju3 (Jj 11 La 2 a AjJI /a 1 n") (ji^. "j j" [jj Laj flj V «LlLl1,I 2-jJlC.2| (jjmjj 

.q^\j^.i\ (j-° '-*>£ C -J 4-u-ul 1 m-kJI plj-il 
x_a J-£.l ii"j Ju3 4Jlj n Uj ."it tjjji C^J^Iill Qi^' O' Ui>*'' al fllf i_£_>i9 
(j_o (_gj^>-l LaLLcal ( _ t LuljJ p 1 n->Jl ( _ T 3 3j^>-jJ,l 3-ulxa-iSJl CjL^jJJ ^j^*.' 

a! 1 n-v| (_^ (jJjl^>.jJkl ?LLa2l x_a (_^cLjjj CjJ^lill (J3J! (ju 'I S""* I (jJLLiiJ 
CjLj£j-a» jojj/U i_2jju (j-L^-j^iill (_ji^. (_£jj^>«J CjLi^a ^—Lajuj «Ljj>JI CjLcjISLII 
5Jj(jin; <±jJl*j (J^-Lij jjij .(50 jcJSj «^vj^) i(Nitrosamines) «(j-\_aljjijILill 

(jl_3 dJJ jjj 3 j_ljL1JI «Lol_<-u jlj_a L^JLi (j^oljj^Iill CjLj£j-a 1 a 1 ajjj 

( _ 3 _a '(^'jjl cjjJ-3- (_y3 1— <- l lu T i3 L4JI cjL^jJ.1 ojui (_yl^- cjj^>-I (jjJI 5>jiSL!l 

.(^GjjJI ^ySj 1 jj£LII 
jJa (_5-j-II O^-^'jj^-"-" tiiLj^j_o (jLi (jliJI (_yJI <_!jLajJI ojui uiijl jJsj 

Ju£ tp 1 n->Jl «LLaI «_o CjJ^Ilill (JJJ! (J^.LflJ sLjljjj (JLjijVI /<uii> (_y3 (J3^-" 



NO + OH 
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til! jS Jl>-j3 Jl3 I J IS Ij " La S 3 /«i i n-»Jl ( _ T 3 [j-Loljji^jjJI CiLajj Q^Sjj 2j 
CjIjjjJI CjL£j-a I gall i S Lua3 (_ylll 4jLlI,Ij 2 U j A — 1 1 SjJLc.'i/l pl^Jl i_y^*J fj^S 
. ClUj^ Mill jilJ (_j-3j U^^?^' p'j- 1 ' U^*.' (y^ I ''"_'' ^*-_p L*^ "— 'iH-^'j 
^ 1 « t-VI ojufc jjila (JjLJJ ( _ T 3 i_a!j_<jjVI (»JlC t_<jaj «U| dlli (j_o •» i '•■"'JJ 
^j-« CjL«l^>.j)^S_j_a 4_*_u_u ^^l^*- £)] £i oU II JL>-I jJlSjj ^J a ojl I jl «ui^i>J l l 
.^LtujVI 3Jjla (jfl ajj J> j J Laj (j-Laljji^pjJI CjLSj-a 

^iVil aJ (j| (jLxjljilJ (3^-4-1 ^1-3 it-lJJjJI ol-JAJ 3 JlJJlJuJI SjLuiJI <_^>0 L*U jiS 
(_jl^. (_£ji>U JL3 I J iS, JJ iCjJ^pjl (JJJ! (_5^- S^Lc i_!jj5iJ! oLlO (_£ji>U Vj 

I Jj*> J <i »"i i n") (_yl!l 4_j£.ljjJI ( _ 3 j^dIj'2| (j-° ' 3j-i<a] I oLlo «_o SjijI^JI Cil^Iill 

.(_aljjj/U Cjl^litl i " 1 1 ■ i a se a 
7-j o i n 1,1 jJlJLJI I J^" JJlj>o i L#J 4_caL>- (jjijjLio SJj^ ( j£ dt-iisj JlSj 

j-j-c oLj-U j-lTl-O ^LiLo I i ii ij_a (_j-a3 .<_!j_iiuJ! i>Llo ^^a cjl^lill (j-o j^>.^j 

.jjlll ^^3 Aljjjtjia 100 ^jlz. I Jj'a Cjl^pjJI 2 j i n't Cj-Slj lil i—ij Mill Sj^JIj^j 
i_i^cj V (_7jJlj i(jl_tujVI p i ii-v ( _ T 3 J^>-JJ Lt^' CjIjj-lJI 4 J ' 'I I CjjjJs JiJSj 
.p i n->JI (jjj (j-o aIj^-^Lp (JSM Cjl^Ilill (j^ CjLoljjJtjjio 2j^ij ^l^ej LijjLso 
j^it- i"i II (jl jJLflJ,! (j-«-3 .(Jj^i-I (_yJI 2JjJ ( j_o A i i ii ill oJLjfc l M'itcjj 
^5cj K-jj-iiJI oLlaj «l jJLlI (jj^Ja £}£. ij^JJ (_p 4 o ' n> (Ji- Jj (_g^L«JI ( _ 7 Sj^o , 2l 
ojui ^-^J>J '- <J -'Th 1 "— *iH-^' (j -0 '-°'> :: ?t!^- ' ' S^'-'j iCjI^pjJI (j-a ^Ijjjl^lLo 100 
3 J iv^jl^pjJI £yl v^jLalj^ijia I 10 ^1 IjLtJjjk :Jlo 1(^3-1 3-!jJ ^ f^J^' 

iCjI^pjJI (j- ^'j^?^- 1 20 3^=-i ^1 LuLLij^j (_y3j idj^lill (j- ■— '^'j^ 1 ?^- 

i2_j j^. al (jj^ja (2>c njLtujVI p i ii-v (Ji-Jj (_yl!l Cjl^lill «Ll«S Ll!1->- jJJjjj 

JlJJ-1 21 1-4-1 4Hj*_caJ Ijj-Ltf3 t i I I ill (J I tjj^ AJ-i (_p i* Jj-ililJl ^Lla (j^J^-Ls £j£. jl 

^Lp (JSL! Cjj^Hill (j-o aIjj*_lLo , 1 33 ^*->j idil^Iill (jja Aljja_ila 3 , 65 (_,i^. 
280 j-x-i jLJLjJI (_).>. j_LI a j i nilu 4-uiSLII aJJt ^-Ljjj .p i n->JI (jjj (j-o ^'j-^ 
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. ajj (_p CjJ^IUll (j_a CjLa1^j?e_LLa 10 ^e-JJ iCjl^HlII (j_a '-^'^^Tr-* 
JLs-^j (_5-J-!l Cjlj-ljJ! (j^jl 4 i "i I (j-o (J12j (jl (JL>J! 4 *j'l aj LLiSLgj Vj 
Jl^»- (_jJI joSjtjj (jl » aJaj i "' LuSJa nljljlj <>»-^.tl qJ^juj ^J j S-lI I ( _ T 3 I J < j j La 
^^Jlj , 2 la j A >, 1 1 aj^eJJI ^J| i a I .^" (_yjJI Cjj^Iillj Llil^pjJI 2_<-a£ (^ La 

.i_jj-i]t oLJi. S^iilLi dili Jiii'i (jl ..tv.,,.". jLSj i4jUll SbJuiVI 

CjIjJLlII CjL£j-a 4 J i ii t JiJ_^3 VI j^JjJI ^J- 5 4-Jx. j *"■ t I £y| tcjj^I JL3a 

. /ocelli (jji <»!>>■ >L£ J^J L^'j-W- I 50 ^yk: Siij^J. I A^^till ^ 
JLilaal JLji^l 3oJ3 (jl (j^-JJ (jl Jju (J Lila^T-! a-i^sLi- j-uljla dAiisa till ji 

(_j-3 I i ii t^a i-.S ■ , ,. jlsj nj^JiJLJI (JLii>-l Sjjs (jc Ij-jj^ (J-23 dil^lill (Jjj2 

(_J3 CjIjJUJI 4 j i ii I J-jJ-J VI (<UJeJ L^Li. L*j^-<IiJ CjjJo^sLa j I i <>»1 1 I JUfc 
. Laljjxjla 50 (_,lr I j<* IjJI «_L«jaj JLiLjVI 3jJlC.I 
dJJi ^Ij^vl (jA_<jJ,l (j-oj i>U! (j-a CjIj-UJI (j^-J! SJIjl IjjiiS ' . i « i -"j^ 
/- I c (_gjJL>J,l ^Lll jlj_al jl isHI j j La *" ".(JlLa «j^sL>JI jjjjIjJaJI ^j^* '.' 
iCjI^jJJI (JjjI (_y»l italal » ulalL ■■" (_^II a-J-iaJ VI CjLsJjIjJI q^jlj (_ji^. CjI^jJJI 
iJ-aL*Jtl ^a^l t-^-, ,„\U~1,V, jjsj ,i ^jtK-,11 a_JLc (JjljiaJ! a jufc Jlo (jSDj 
(_j-2 <— ij mi II oLj_o «_j-2_ij (_y3 f- J - u ' w 9 3'-^ aJ Ct^- ~l '•^■"■"^« I -»■ l.^~ V I j iS tj 

.3j_uSLII (jjll 
Va » nilj J ^ ^° "' pl r Lg-al JlJ-"ii h1 (jSLflj SJqj i uJ (Jjl*»> i ill * j' a L*ili «_oj 
*UI (_i 3^j^>-j_ll CjIjJljJI J-j£j3 • a j a scj ^iila (j£L<iJi,l (j-*3 . Ij-jjS i klSj 
(j_« «LjJL>- ^ j ge La ■ ■■ 0i_j_« »_a *LJL1 IjLjfc /t3^ j l>^J tJ"Lau (j_« r^j>" i n U 
(JjSLj <— ij Mill ol-La r-LiiV L*Uij i L4J-0 4ijlii5 4 j 1 11 1 (_,i^. (_gji>o jl iCjI^lill 

.(jLcuj^U eij-» .^.11 cjL>.LlI>-^LI LjjiLlo I j^" ol^pjJI (jjjl j_iS^3 

ol_j_o (_j-3 Sjj^vjJ,! CjI^UJI (j^ (_^alseqll t&jjls Lnjs>- dj-a JLa-~ 1 ul Jl^J 
(j^a (_^alselll d »jjt^tl <UjD (_g jJI t—i^Lji^ I L^Lu^aLaj (_y3 a j mi! ( _ T J*J it_!j_iiuJI 

.(l4jSLi) .ol^UJI 

ol_j_a 4_l2JjJ LtuJ^S (_y3 (3^-*^ 3'-^ aJ L7^ H^' J>- 'L2j^LaJI ojui a Jiir'i 1 ujj 
Cjl_oj_a (j^a d_JLc a 1 1 a t (_,i^. (_gjJ^>«J (_j^-Ilj muVI jj''*.' (j-° 'L^oLlII t_ij_iiuJI 
.3_aL«JI <_!jjiJI ol_La a'C j i~i (_y3 oLj-LI oJui fJJjJ (J^lS L*Uij iCj|_pjJI 
c-jj I j^a J q<"i 1 uJj iOjj^LsJI oAjfc (_y3 u^ -uS j 1 1 (_jtaxLaj| Jal mi ill J 1 ntjij 



IflS 



jiaal\ 6J&JUUU0 ijJLjJI 




(!4)jSLi 

Ljj j"iS i II 3 La ■ ul&J ejj-tjjl ;>L^o jj_a dj I^jJULII 4J'j! 

3jj i ;■>«!! a\I ltj5alUII j . i cajjg tj-gju dcp. < J^eSJI (j-a >Ll3 *UI Ijufc^l 

. Lj-uSLiU ^ 1 1 ii it u 
' La iii i 1 1 jo^e-aJI (j_a (JjAjj tLcaLi- CjUe-<ij_a ^1 dlli Jjlj *LU jt-SJjj 
4-ILjj (j"i t Tt-jIijJi,! «LI,I ^^-3 L*Ltj J_*-J «lj-$JI jj-*J f«3 itbicLiJI JLajJI (j-oj 
.j^JSLtl (j-o (JtA^ "^l ' '* _' ^J tft»JI [j-La- i nS I ^ La i ul a J gj J J La3j 
3jjIL>J,I «Li£.ljjJI ' " ' I j i a >i 1 1 j>IJlJ-"h ill ( _ T 3 i_alj_<_u2l j-jj-«J 3-oLc tLicajj 
j I J JVl oLj-oj i3_j-3j^>JI oLj-1,1 lilij l"t /_fl (j in'tj-II J-aLtJI jji Cjl^Iitl (_,lr 
Jlj>- (_jJI /<ukLjiJ iy£. VlloI I i Sj uaJI oLlo £)! Lii iCjLijJll 0J-$J Cj I j_<jtjj I j 
oLlo 4-lS uj ^^ I '.^.11 CjIJl»-^JI (»J-2j La LJLJlS iCj^LUI (j-o pJ-iJI \j~tb (_y3 La 
V L^-lSUj i(_£j_>.2l .jljj.1 1 _ya-»-IJ Ji£.ljji!l ji j^jla Lt>- 2 1 jnlJ (j-o L^j_u3 

.cjl^litl cjL£j-o I j j" j «LJi.l «Ajfc (^ SjSIjlII ^ljJ.1 (_>-oju ^1 VL (_2£i 

^^Jl LjLl^vI ' 3 1 JaJi (_5-J-tl C^-J^litl jl Cjl^Hitl CjL^xj J) I «"j Laj^ Lol 
i(3SL«^ Jl>- (J^l ^yJI L$jLl«£ (jAAa.J i L^la J^Us^l 0JI43 «l jJLtl HjJl (_>-'"J 
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6^icljJJI i^iUmaaJU lijJLUI 




OljSill Ctifj^ ijJul 
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jiaal\ 6J&JUUU0 ijJLjJI 

. Cjl^Iill CjLoj-o L4JL0J oLJll oJLA /_i3 4jjljJI jljl! (j^m J 

^^Jl LJLljvI ' a 1 '^>~ (_j-j-!I cjj^j-JI jl cjl^lill diLpj^j JjU'n Li-La Lol 

Jl^>- JJsI ^yJI L^jLui^ (j^iii-^j 1 L^la J^lJS^I (^^Uj oJl^S «l JJLII p I3JT (_>itJ 
<Lae i*a-i \jjuus (JJal (_£^>-l jlj_o (Jl mil ulj 1 LilS I j'"* z\ ii~u nVI jl i(^SLx-« 
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&j*A\ OUm* ii<$A\ 1 4 






(_3 VI (jLu_iVI L^-Sjjj joJ «GjJl>- SjjfcUi (Jj^lJ! 

j i"i " il (j! j_ «_i (jj_2JI Ijlj* (j-° cj -1 '-^' ' ^ '^ * '1 

7r w ^ t j i^jlSLa <J£ i _ T 3 4-al Jl?t"( nlj (Jji^p-JI rM^a-" < nl 
. (3^LL»VI u^C 43LLJI j^l ir-ia *uil <j_a IjlvIj 
L&J-AI ui i (Jj^JLjJI '"" disc a-i Cj^LiJI Sj-Auaj 
<j_a J-ii£ oLj-o vlljij ^j-^-a njl-^- J^ (jr^ f>r!-" 
(jjJLI <j-« ^—lILS ^-LdI^jIj (JI-^j Cjj-Ljj - 1 a " >^\\ 
g.1 J> a 1 n II Cjl_a_L>J,l j_X-i jiiu ' " P * J^J .4_J_>~L-JI 
(j_o J^ Cjj Ljj 1 LgJI 1 -«- J 1 u *"'a 2 or LJI JLojJLi 

J_S_fl_J jf itfl—jJl! £j_& ( _j_3 A I T~ I ilVI—l J-lsLjtJ 

. JLojJI aJJt tjlz. »lnl"iiiVLi 
jLajJI oLlo CjjJj^I (_g^Jj ( _ T lII i—iLjjjj'ifl JJijujj 

^j^»_' (j-« i-dJi ?v<-y Juia iJji^uJI ^ij-* ' .""* lj 
jl iJjjjjJI v^j^LaLJ Jiij^o (jill 3j^tjJI <±ul^>JI 

'"'I a-L»c *Lij| uLl>.| *_2j (_ylll Cj^IjjsJI (j^m J (j-o 
.3j^c_JI jLiVI ^)^*.' (j-° iJjLH-^' t-IjjJejj-uV jj2j>J! 
ijjjj t_!j_cuJ «Ljc_uj Cj^taJI I JLA CjJlxj Ju3 dlljlS 

^j-« l1*_jj_JI J d ™ ^_^_U_J 1 i ljju^I 1 ioftja^. ^j^* * 1 euj 

(j-« j~±*£ e-j-^- ^-i-i I-4J tjLse_J1 ^IdIjjIj ^^l 4_*_»1_l« 
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jiaal\ 6J&JUUU0 ijJLUI 

Cj^LaLJ (j_o 4-jJj^^JLjJI i — 1 1 dljj. I J CjuLoitl (_>iutj *Li!l «L*-uj Cj^JjJI I Jufc 

CjjIUJI I i ^ . , , ,,l ',"^j ,,-A U^--t I j jl-» ,11 n\ j^ .-ijl" ^'a ^Jjj"^ /"iM al it . 2j 

.j^e_J1 ■*■ la i ■■ (j-« ^hh 1 ^ A^-Lola /. la iu cUjLfc d * 2 > UjS_a 

( _ t jJI 4_lj>JI CjLljLSJI i aJUjJ Sjjjui IjIjj^sI L#-> CjJij>oj 1 1 jj" *_23 (_ylll 

(Argo Merchant) «c^iLJoj-a _y»-ji» 3JLSLLII (J>c. cioIjjsJI o JJt SJiLol (j-oj 
iJJLu-o'^Lj 3-lIc. 5-lL-La ^^j (Cape Cod) « jij^ u^'J" ^ alaXa a La? 1976 aLc 

oLlo ^1 (Jj^lJ! i-iJJJ (j-a 3j-^p CjLuii (jj^J-J i).iL>J! I Jufc (j-o /tjj JuSj 
/_LajtjJ CjJ^JI 1 Jut j iVi 1 1 j ii_jj^jjltl «L»-J u^- (j-* 3 40000 J^e-b CjjJJS jjcjJI 

^ L Jiujd i jjl\ lj1\ ouiVI Jla ^l dlli (j^lj .asUiti o jjfc ^ >= t ^' r* — 

(jjiaLcJ,! fj^S (j^ij^l cljL^^^ill (_£ji»VI 3_pJI CjLcjI£1!I (j^ j_u^j i 5 S La i 1 1 ojufc 

Ojj (j^ l(j"itj^a- ijjjl^j 1( _, in'tj-aJI (^JaLiJI aLoI 1978 aLc (Amoco Cadiz) 
,jj3 SlaLcll ojufc ^ La i ,lr I (3^Jj J-3j i,^ 220000 jj»j ^1 J'^" JjjiJI 

. cUjL* «UJiJ «Ljjji (_,i^. L^Jjjv jjcjJI oLlo (_LaJuj Cjjj 

CjIjLlUIj ir-lj^^lj it-Lj^JI (Ji-aJ CJjLsJI I Jui (j-o /^LUI Cj^JjJI jCLol J^j 

i4_u_uj^jaj1 ^lalj i till aL«i ^^e_Jl 9gJa^dU ^j-* «U_Ji_A CjL>-Loj_a i _ 3 _Lii_jJ 4j^e_Jl 

^Jalj 1^1 tl (_J_ci Cj_iLi CjjL>J! I J_a /j I c LajJ j ■~"'~ ajj^ij sLUaiil Jjuj 

.Cjj^JI IjL^j (JjJ^lj Ji^ L^JLajJ 4-lII tj .'jit! g|j i ntj-aJl 
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JjjjUJI CiIoJmj 1i9JLi.ll 

«^jjJLa (ja i nS 1 » (Jj^pjJI «djau (3>A Sj^cjJI cjjIjj>JI ojui cjJl»-I (j-aj 
3_uLvjJ,l jjie i^aJL I j «1.iU.^.1 S-^jIi 1989 (j-ujLa 24 ^ (Exxon Valdez) 

.2U5LJI jllUJ! JLo. 

j i"i~ttj ijJji^IUJ! <-l<JJ (j-a (jia 40000 3^*-i 4iJ3Lill ojufc (j-a t_!jjjij JLSj 
3jjlj>J,I (jj-lamij *> aiaiXI ^Jaljji ^Lal Jj-o i— ill _J^c-> S^LtitA iJjj^JI I JJt 
4_SJa_m cLa.1 i n a iliJtlj JloL>JI (_j^ L^ir 1 ^ i"ii* 4 i mv c 1 i -~ ^ \ I JiJUJ • L^J 
. «77JJ jo ' n>t» 3-lj.i «L>-Lji^ ' aju^a lIu^Ju 5 LLaitX I 
i /i , s~T, ' rt ^j3^_hj*. ^1 ^^e_J1 i _ 7 J3 "J^^ ' uB 4_lc_LJ1 d nii i nil 3>^ ^-J-iL^- "-^J jo 
''"<■ A , ..j^lt ^j-a (jls 14700 j ge 1 (J_cj>o ^ '^ i uJI 0JL& Llul£j i^ mln n j g ■"■ 

. Cj j|j Li I (j-a (jla 4^0 ^ =tJ J 
j_j_ajij dlli (j-a T^^i ''^ J '-^J-^' i ■ ■» i"ilu 4 i-Lfl i nil OJL& '"• a iUi/il jjjj 
I Jlj* ^pl j j Laj (<sJj 'f-i>° J-"* 10000 j^c-b j^9 >-it Mill oJui (j-° j^p *j^ 

i4 Li-fl i •■ II (j-laLl (j-a dJJyjUl /TJ^tJ (jl J '^' '• 1 1 (j-a (jSLIj '(J^* 1 ^' (_J-^ CJ^taJI 

i_d_lj i i_i i mj i m» .^_x_JI oLxa i u » < '-- o->j LajL^ .7 1 1 sic i"«l a i ..jAtl til) jSj 

2 2 La i 1 1 ,_i Sji^vjJ,! <LpJI CjUjISLUj i4_uLvjJ,I I it Mill jt-uaJ I £yl ljjii£ 
i_ij i h"j (_gJJI Jj^IUJI <-l^j (jLs ^i^ 56 -^' CjjIjjsJI oJ-A Jl>.| pj^J J-t£.j 
CjLcLu 3 J_c J^VLi- (_5-3j ' Lj^=JJ^ j I Mu'tVI (_y3 i J-jJ J^'-P' o^!- (j-IJ ^ 3 '" 
sli^LiJI (J^>- jj»_JI ^eJaxji (j-a I Jl>- 5>^p «L>-LjtA ^ykc Ji^ CjJ_^JI IjLA 03^i 

.42jUJI 
j i"i"i i"t 4_2_i3j cLajJa (JjSLj 4JLs «U,I (j-a I fla.| Jj^pjJI CjJJ (j'j Ij-Lajj 
r-lj^^l (Jji-aJ cl^^JI JJ>XJ 5-ajiaJ I oJLA 'L«-2j f ' """j i*LU 7" ^" ' " 3-5^ 'rH^iJ^ 

I Jufc (j^a SjLlLiJI ^Ij^-al IJljj jjejJI tc La i u 3>^ t — *i>" J' mi~ it Jijjjcjijj 
4-La-ijJ I d 5 U '» 1 1 ? |jji Cjaiil Sjjejal ojui t-Lj^JI Jji^oj ij^tjjJI ^^ CjJ^JI 
J^i-lj 3Jl_i_«_i CjLal i ii a ^^Jl Sj^je-i^l ojuji J-«-3 JlIxj Ji^J iCjjL>JI J-^J-a-i 
.4j£.ljjJI (jlaLUIj ijjX\ >ljJk Cj^b^ t^ls\^ Mill 
Uj-a- jl VI *L1,I (_^fl (jLijjJI Jj-flJ V Jj^LJI Cjj} jl (j-a (S-C.J-II (jt^-J 
«L*_a (jj\ jl *iJLu ' iajltjc * ^^e_J1 ■*■ La i ■■ > ^ La «J (_ 7 ^-JI *-lujJl 4^La (j_a I^_lLco 
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jiaal\ 6J&JUUU0 ijJLUI 



. jjtaJI *Lo /_i j LiaJI (^ 4jjiLuJi,l <^j>!l t3^^ J *4 t3^*-^ 



i L$J r-^lxjj 4-tacia ■■■ CcreTJl oLlILi i il-r" mil I Jui ■ La U sej CjJS^JI JJ>XJJ 

.jj^jJI /^ 3-a-LajJI oljJ.1 i " ' I 2 J La Cj^Jj dUj (j-o ?V<-yj 

(_p>-Julj LoS n_gjLicjJI 4JaJLi aj i«d>-j^J 'L^-J-iJ i«d£Ui '-(Ji-a itLuLflj CjJ^J! 
2_^.j.Jj '_5->JI ''j'j-*' ^-^J- 5 ; <_P-° (J-J-* - ^ 2j.j ,UII J^I^aJI (_>iuLJ dlli (^ 
Sjuij i L^jL&LsoIj 4j^jtjJI CjIjLliII pj-ij 'T^'j- * I ^J-^J 'J^ 56 -^' oLxo Sjlj^*- 

2 2ia-ll I ojui 3-5^ SjLjI i nil 7-Lj>II 
^^Jl L^j^itjl JlcL tajj (_jjJI "J. I £ ^ J >i^jL5' jL i4^' Jlj-ll 3 j i ii i ^-IjJJ 

lil 2 «-ajJJ (jjSLl,l CjJ>" OJJ (j-° cJ^^' Ct^- '/ - '^ 3 s *-* *— *i>" 5j>-2j (j-o _*aJI 

. .ijJs^J! i-^jj j! 1JI3JJ-II t — *i3 •<J-'- J.^"^ p_3-iJ1 (j-o cjj_)-II \jjt (jls 
(jLa nj\JjijL>JI Jila i< a-iajJI pj-JI (j-o 4-»_2_tlJ (jjSUI cjj>" (j^ 'JJ "' 

*/75^eJ ^1 Jj^aJ JiJ9 _5*JI (jJJ L^3j^Je_iT JLcL -^~" ( _ 7 jJI SjjUaoil jljj.1 2 1 1 m'i 
L$J ^ La-taJ I (JjLjLlUj CJjL>J! cLSJaJLa ( _ T 3 sl^J! Cj^Ij (jl /— au.ila.jl £y*J 

. sl^JI (_i 5>jI La3J I .JI3J.I 2 j i h'i S^Ljjj Ijji^ -itajy 

(_ya^lj-"ll llU I JtJJJ iI_JJlaS LltjjJI ^ !L2j (J^JU CjVL>JI I ilf I (_y^ • "J J "iX I 

. j^tjJI oLlo (_i Sj mi" ill (jj^-^l 2_jjLj j1 jSJ| j|jJ,| ( j^ jjjS 

d ri c ' ' a * I ' " ' ^ ' XI J i2_j^_i^J| CjIJljuJ,! (_>^*J jlji,! oJui 4J!lal (jjaj 

pLfljjl L*lli (j^ pv'-yj 'jl^ 56 -^' oLj^ (_a (jL^ij^/l I gj^b ct-^' ji_jXI (j-° '- <k w H £ - w 3 

(j^ IjjiiS f-Sj^; LxjO iCjJ_)JI 4 *^.'.' OJa »" (_ 7 jJI cLSlaJX I ( _ T 3 jljJ,! oJui j_ii^3 

.OjU-JI 2jiia_La ^ Cj^llII 2^».jj 
(_pmj (_yal LaXaLj *U,Li Cjj^JI Ja^Lli-! (j-o /^Ul < -oaej mil /»ji dJJji 
jl J)_i3 ijja_JI oLlo tjjz aj^lojISLIIj i ( _ > ^>L»^ajJlj i(_JjSj-II -(.P- *LLj2JI jjl&[jjl}\ 
till jj j j LaJj iCjJ^JI 3aSjJ 'lia^pJ.I <L2JaJiX I i_^ j-i^sLul!! j>JLA j_o_p dll jj 

.iloUJI 2 s U ; ^ ^ 2_aLJI L&jliiT 

i <±jjL>JI 2 ^ La I a ^^3 Cj^llII S^Ljj fjjlz. rlj^'i/l 4^j^vj 7-LjjJI Jjwu JuSj 



52 



JjjjUJI CiIoJmj 1i9JLi.ll 

iCjjL>JI 4-Sla-Ll 3ijL2Ji,l ^jalj uJI _y=J L:j i>" *'*''.' (j-° *'j^' f-2JJ J^ ^l' a 

Ja>Lo.VI ul\ cjj)-!I 3jl1i 4jJL«JI rlj- ^' *-sj3 LsjLa j^t-JI jjjSLj Lojti^j 

sUkl «Lj£ j i" "i M CjI jl-a-"i i ii U (j-o JJJ^>- pj-l L^-La (jjSILi3 lOLxo (j- j"'~"" l-AJ 
4jl2j 3_5^ 4SLl<u-u Sj^-j 'LLu* Lt^ ' j ^' JlJ ?^' < i It" mil I ■ ' & j J lajj iC^j^JI ( _ T 3 
(j-« j~±& fj^S S^iLjJI 0JL& (j-« ^alaeuJI i '* '^.U * M-^-*" tl)^-* (J^ Lr^J ^—^J^^ 

• oLp-Vl 

( _ 3 -3 C^-J^JI jl m"hI (j-° ptjl— <-!l < -osej i ii U *!jj-o iCjI jl-r" i ntl ojui pjjjjj 
315 Lfc C)L>.I i na ^ La »" I iijjjjjl ^^3 *UI jLiuIJ! (j-o TtjLill i .l-a-"i i ii U J I i«UI 
CjIjLljJIj t-Lj_>JI j_l3Lj_i ^l—Ljv'ill ^)^*_' ( _ T 3 (Jj-saJ Jl9j iCjJ_)-" «L»JLi (J_^>- 
. Cll^p.ajlj'CII CjLjx-1 CJ^LsJI tj^C JL*jJ (^pLoi (jJI 3j^je_JI 
Jl3 Jj i JlJ>JI IJLA J-t£: Cj^LsLJI llol^v (j_o l^jUl jljj^Vl l flJS Vj 
(ji Jljlj M-J^ dJJij ij^e_JI f La Jo iSuJ <^JJ>tt 3-*-2-i (j-o ptjLLJI lij^taJI JJLsj 

t-jjjijj nioLselt 3-JLlll j»Lj^I J>L>- t;: -i)-" 3tS; <j-o SjLlLJ! slJ^IsM jjtjli 

AL?t>.^/1 4jjl^IL« ^1 J^j_u 5j_lLco JjS ^^1 LpeJjJiJ jJ^tjJJ t La 3ju« *u,1 -^ La i ■■ 

3_uj_)JI LI axil Sj inM ,j^ jlIjj (_yjkj i(Tar Balls) «jLaJI ^jI^» {0-<jiLj i_3jj>3 

.(_£_>j>-2| ^Ll^-^J^u jj£uX I (J^ljJ(JI (_v^-»J ^la i "Ij.'J '*'>^-" [j"^?" ' " '^ 'LLlSUJI 
CjI j Si— 11 (tia-jt-j (j_o j-jJLgo jJ^ (j ' ** «jLSJI CjIj^» 3jLd (_g^IL>oj 

(_£jJi^o (_ylll 2jj i^ajJI CjL^jJ,! (j-a jj>- I jJiS ^Ir (_£ji>o L«^ i3j!i 40 ^Ir 

^J| S-sLiisVLi <(j\-*- i nSalj nj-L>-j^li!lj iCjj^jSLJI jj^sLi^ (_5J^- Uj^lAi)^ 

.4-OLL.uVI jljllj v^LS^Jll (jiuiJ 
i(jl£Lo (_p ( _ T 3 Ltj mi m t Syjj uaJI jLSJI ^lll^J ij'".' "^•' < — ''j^H <J-* :>,j J 

'3' i c ^> I c^i u3~ ^ ^ - ^" ' <J_U 'JJ cr^i c>*3"^ cy*^ 3 ^ L^uajtj J^tlj Lo-Ljj 

.jjejJI pL9 U i" j 
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yaai\ oJ&juuuo ijJLUI 

ijj^pjjl c^y^i oLiil cj^fcj 4j^sL>JI jSLcujjjJI cjIj_cuj ^Jl>-! [J& tLv jJsj 
j-^-i 0L1-0 ^ tbjjJI cjI^SDI oj-tt 3_ijaiJ jl 1 1981 aLc Ij_& ^ *j aL^aJI 

L q-L l j t^LU ■*■ la i ■■ jj_a ?*-£>■* ^P-* (J^ Lt^ *-- 1 '- a 'J-^ t Tr-* ^ ^ se > '"' juj (j_uIL»jL) 
sill (_5-3 CjLaljja_jLo 10 ^c-l .U , ,.j",l I ^j^^^l j^e_JI oLlo ^^3 I 3"' - ; , l t ' CjJlLi 

. « U I 7t Uiii (j-a J-Jj-1 1 
l_j_a •»■ U , .. (j}j-3 j i"i"i M (_ 7 jJ! tl-iJ-cuJI CjI^£L!I tfjui 4_ui£ CjjJlS dl! ji 

18820^1 o j Ij J977 ( »Ll LlL 13864 j^Ij ^LuU! ^>-,IU SH J^^pJ.! 

. 1980 ^Li LiL 

(JLoj-1 4JaJlJe a iaL^v^I 4 li I" -^e-a i*l JjjjJI CjI^SLII eJJt JL&LJuJ La 1^-uSj 
i^Jalj mi II aJ-tb ^lj^-1 (j-J-iiaJI (j-a I^^JJi ' .'." "~J ' L$-IL«->- J-u±iu£ f^bl-uAl 

.^UlipJIcjlJSKJI JSLIjj^^JI^ ljj£ ,.,,,„-, L^f U£ 
iijlj^v (j_o iij>ol_iJlj ijL»_lJI (jl_«_i3 /j La »" (_ t jJ! t-jj-ulj^JI j>jla ^-Ljjj 
J_jjJ1jJI 3_LaLi c^j_c LoJljjls .(jLp»Vl (j>ii j ^ SJjLa bjjLv cj^LaLJI 
2 » 2 j c^JjSi i LuijjSLi-uLa^J (^JaljJu aLoT * 1 970 j_jIj^s ^ (Arrow) « jjl» 

t^LoLoJI (j_a ^j_a^A_jS 300 ^e-l JJtJ <_ r l^ j^e-ul 9t la i u JJ3^ L -*^3"^' (J~* ^^'^ 
«LLa O-S jj j»ul 3ji£. (J^L>- CjJ_)-!I I J^* £y flj uiaJ I slj^v^l CjjJcjj (jl Jjljj 
'"'." "J3 '-*- a < - : -'- , -Q-~> J la-"' \l 1\*MJ 5-ulaj nVI .iljJJ (_puuj i4-Ll2IlII CjulL>JU 
. lj" ojTu ii I 5l^SLa-i u i-b «l Jjjj/ 2 2 j La 3JjSLa CjjL>JI (jlSLo (^ j^tJI plJS fjJs 
(j_a j-jv I pj-i (jLj_>- 2 1 <j-a J^& (jr^ (JJ!>-*- L ^ L -*i)" J ^W^*' ^^^ * '"* '^13 

.^^jLlajSLII cj^LlII a j uu cj^JjJI 

dJ o i nil a U . ..j" ^ ^ S.U 4_Lo (jjSJu jUe_JI oLlo ^1 CjJ^JI i_)j i n"n LoJlJulS 
jjj_*jj .oljsoI j_p (_^ jl mi'iiVI ( _ T 3 ^ 2 j La 1 1 ojui Ijijj joj i*m 7c La i u J}3^ 
4j(jI<I » .Jaj i ""' jjjLJi£.j i L^ljial Jj^. I Jl>- ^ ^J a j CjJ_)JI dJLda -» j i aj CjJSjJI 
. L^J^Li. j I Mi'tVI (j-a sl^^JI (j^-a- ' 'i 6 '! O^-o^y ^»^ ' ^\h^ o' (J " 4 *i 1 1 
(j-a (JS 4_j£ i-i!j" i"ij ^^Jjjia (^LuijS (j£.LJj i_3j^IaJI eJJt Cjjso OJcajj 
( _ T 3 3ji^vjji,l dijJilJI CjljJLill (_>Ajlj oj^sejj i^l^JI tJLa- i nS ij jn<i i"ill 4jijil 

^^lll Ajjjj^SjjJljL^JI (Jjj/^LtuJI (_K"»-l JLtuSLb (j| (j£.LfljJI I Jui (j^a /J-J-yj 

^ La j ■"■ ' II 3j-j>J1 ^3j 2 mil ^j^* > L^-i-a OJ^- 1 '-^ Oj^P-"' L -*i3 ^* * tJ-3^ -1 
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JjjjUJI CiIoJmj 1i9JLi.ll 

.^-ol^>J1j t uSjIu 1 «t_L)LiIL« 

jlj-1,1 (j_o *JijJl>- i_2Li<^3l L$J^>- j J J la II (_5-3 I Jljj jjcjJI ■»■ U , .. J}^ CjJ^JI 
(. I c 5) j i *•» 3 3Jl^ r I JaJLJI Jlju 4JI CjL-uljjJI (_>-a*J (_>U JuSj i4-uL)-a-iSj| 
SJljJL^. i_al_Li^3l SJlX. 2 S U ', 1 1 oLxo /_i CjJl»-j «jjjl£jS4jal» SJ^LJI cioLv 
(_>iajuj iCjujUjSJIj iCjIjLjjkjJalj iCjVjjeSJI '.(_p-o 4-uLl»-iSJI CjLijJ,! (j- 

)«^vj^) i(J^s (j-o oLjJ.1 ojuk ( _ T 3 i^^>-jji (3^-J (*J jljj* cy*j i4_LflL>JI cjLojJII 

.(51 ^j 

J J i "J 4_jl_3 L^jLjj_^>- (<s^=->- j* LaJ I a i ajj ^ljj,l 0JL& < <lr I (j2 IjJijj 

^J| 5_a| , ,1 II j|j_t| ojufc (_gjjjj nijjL>JI 2 akXqJ 2 Uj-^t I oLlU ^^3 Jntl 
L&^-lcj nil! 1 »a1 (JH3 ^J3 ' . ' .' ' "™J '^i^ 56 -^' * l< '-.'^ JJ ''"^ (J-° ^i>° "^J^*- 

.cjLcjISLJI (j-° 

ol_LO Cj^Jj ( _ t 3 (_^ujJjJI I .J 1 nil ( _ T jfc Cj^iJSLiJI Cj^l^>- (jl (jj^_u£jl J OJlA Jlj 

V CjjljJ>JI OJl^S . 7C-IJCJ-3 J_j£. I Jui (jSLIj iJj^J-JI i-^j>j ' " - ~" * ' J J' JJC -^' 

(__>iaju 1 { ll *ja . U *a Cj^lJSLcJI Cj.}I^>- (_jl^. 3j^e-d! Cjjl^>JI j 1 au 53 2j 

cjjuIj iJj^pjJI <-iu^_i jLa-J! aijua cj^Jj /_a CjSjLi ( _ T ill (_£^>- 2 ! cjI Jl>.2I 

1977 ALC CjJ^JI J^=-a3 3-Jj^e-J! Cj^IjjsJI Ojufc 4JIL0I (j-aj • AUiJJkVI (j-o IjjIiS 

Cjj)-!I £yi (jla 25000 ^tli jJtJI oLj-o vli^ij (_yJI (_j j! (_g JJI JLiAII j^tj ^ 
(djLijj LijLj/)) SLiS !_^s Jj^pJI jLjT jo-l (^ cjjl»- (_gJJ! jLjtAJVIj iaL>JI 

£yl 4ijLi CjLuii jLlijjl f_^Z I .J 1 n"t (_gjJI SjcajJ,! CjuVjJu LjjjJ^jJlS 2_jVjJ 

iljjjuio u^lj SjjL>J,l (^JaljjiuJI Cj^Ij ^1 (_g'_iT Lx-a i^Ull -^ ta 1 u 3-5^ *— *i>" 
. tl ^ U '. 1 1 ojui ^^a (j"ij»" (_ 7 jJ! Cjul^pJIj jo-iiaJI (j^ j-jjj i_h3 ^1 (_JJl L4S 

4 i ['in La (jJI cJ^so ji^ IjLij-j LijLj/ 3l_cS (jj ij-i^' dlli (»a (JjS ji^j 

2_ljL_L)I SLl^JI flj-Jl J^ (j-o Lfcj-Li- (j£. SjLl^ liiJjj i3jjljJmaJI S^JI 

.^Lul^pJIj 

oLul '^^Vl jj'".' c^V : J[l>y ' t — *i)^ J^*^' ^Lj-o cj^bJ ^js>-\ t_jLjj/l 
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(^ i-dj" iVi V Jj^^JLJI v^j>LaLiJ «-23 ^pJI Sj^tJI iiol^>JI <j?j < Jj^p-JI 

(__--H-LiL>J I jiajj I *_iij Lx-Lu i . t-5'a '/. 1 (_,lr Jo_p V 3 < i a u VI Cj^llI I ! jbfc 
«-3.j-o) iaL«JI jl JlA (_5-l^- (*JJ (_P LgJJJ^»- J>^J Ct-^' CjI Jl*-^! i_dJj ^j^* J (j-o 

(52 ^j 

' " ' _ ' 1 c ?l— i-il CjJ^o (_5-J-II r ' La-a- 2i I /pajt-i CjIJl^v^I ojui 4i!lol (j-oj 

Cjj^JI t_jjjji3 jl iSj^tjJI juVI (j-o Cjj^J! t\j^x!llm\ * i_oT jl ii— al Midi nVI 

* J^-j-uJ jl ijL*_Jl ^IsIjjIj (^l LlujJl jj-^u^o (j^u\ * t-UU 2 1 1 laa la a» ^j^* > (j-« 

.Cj^lJsLiJI (jjtiji ^Lijl 5-lLvl 1 nil 7lJjL$-l-a]l (j-o Cl*jjJ1 

sLul ijj^pjjl Cj^lJSu I j..*^"' (j-^l '^-liLH^' Cj LoL>J, I j CjuLiill j_ll*jj 
jLa_jJl oLj_o Cjj_Lj ( _ r £ A 1 11 _MJ.11 1— !LjJj/2l Jl»-I ijLajJI u^sj^. ( _ T 3 L&J-Uj/ 

. (Jjjijjl l^jjjj ' -~"^J 

(jl (j^ 1- '°i'tl >l"4-° (_j-!l I j"'^j *Lul 3x.jLi!l JjjIjJI cj^lJsLJ c^vjj jJsj 

sLul L^JjIjJ (_,i^. ■ la I " **• 1 1 J **• J 1 1 *L_l*J L$jLcJ>j"ii 11 a &^>- (j-o '/30 __PcJ }Lcj 
Ll^jjJI (j_a I J~l Jj" *» " (J-^ pJ-^J (jl * A^j ■ aj V SJJsLlII (j'i/ I j tajj . I gSla-J 
j_i_i-ca jJiJS L^jLcJjILijiaj LiSlj (_5-2jjJ 4JL3 «-jjii"ill sLLlo ^& '/. I 00 2 j 1 n Ll 
.cLtLcaal L^Jj_«_>. ( j_o '/.I ,5 3^=-i (_,JI 3-iLc J LaJ (Jjjjjl (j-o 
CjLcJ>j"i 1 ii<i_i /_^jjXI CjjjJI I Jui «U 1 La u scj (jjljjJI «Lxj 4iSLiJI *(J^ Jj^.j 

.j^tjJI sLij r-^jjijj (jjljjJI ?Lo f lj-3l J^- «Lll ^-o /Tj^JeJJ i4JSL(JI 
.(jj^IaJI I JLA j^c jjejJI oLlo ^1 c_ij 1 n~~ (_yJ.ll Cjj}-" <: ^ j4 ^ (jl j"" "_' Vj 
ulil iil-^J.1 (JjSj La SjLcj iajj J^ L*i!i (JiLdJ (__rl!l tli^iSLUI (j-a CjLIo ' *H 'j "» 
Julj i 1 1 i n"i 1 (_£ jJI (J_lSIu1 pJ-iJI (j-« tjj^3-^^ ^'- a ^-* ^^'m ^Lx-i r*^j-4J (_ 7 ^I1 

. jLHI cjI^ (JjjSj ^ S^ 
(_,_Lc. (__;^L>o L4JI jLllI ^'^ cr^- c:j i>^-l ct^" (JtJI^lI! {y u*-f> J^j 

Ji^ (__A!' j LoJudl I Jui 4 1 1 11 1 (__rl^. !_>_"J ■Jy.P JjJoJI j LtaJue (j-o «Ll1Lc 4 1 1 n ) 
eJJt jjuuajs (__4^. lj-<iJ-o I Jui j-j^.1 J^J iJj^IUi! /yj^jJaJl aL>JI (_ t 3 J^-JJ 
(^ j in" M (jlll jLUI Lli\j£ (jl ^yk: >L_Jj jiejlj igbjiiitl JjSUIj CjljiJI 
jl^tjJI oLlo (_ t 3 Cj^L9Ll1I CjLiiJtA Aj_)-aJ (j^ (jjijjj (JSLliJ /tljj jLa-JI {j^zj^. 

, - I I U I -- t I A 
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. 4 li 1" -^J, 1 4j|j_LaJLa J i^aj , < - . jj 1 1 . j U S" ( Jj£ Lfcjlj^vl <— ^cJ J «Lcu-Uj 3-u t~ 
j_uu^3 «_)->• ,_, 2 ■"■_' La 3jLjl3 . }Lal£ \l i^a Cjj^JI (j£, ? U,I J '^>a (jSLa-i Vj 

jlj>-I (^ jf ij^tjJ! L7 Js *UI I Jufc *L3JI jj£.j iTtJJL! «UL> LllLc cjjjJI (j-a 
. *UI JiijJj (_^ i-dj" uu cjjj (j-o «Lj£ La (jLa jL^J^I 

(J_i_ajJ (JSLs . «LlL«jlII aJJb (j-a ^ljLlII Cj^bJI (0^=->- (j-a (JolSllI (jS-«-! ^J 
*m (j-o (J^loIjj 3ji£. 4-L3-I i <aj (^^j^il (jiaLi (j-a r-j-sr" mil aL>JI <Jjj_^JI (j-a 

«m I Jlj* (j_o 3JSL^JI cjLuiSLII jj i *•«" LuSLxjj i«U^. ^1,^'a (j-uLb (_gJJI 7t-LU 

.jjejJI *Lo ( _ T 3 L^jLoJu LxajJ L4I0 ^j^l^'tl joij (Jill Cj^IU 
t _ 3 _Ii_Jl 5j_ l- lS -J 1 lL*_j^_J1 » 2 * (j-* ^j^ LselJI (Jli-a_i :Cjj^J1 xJlj (j_a (j^alselul 

J j 1 "* V i_jj-j^ 2 K i^i a cj^iSLJI i_jjl>-I 3j-^- *•*'**' j^ 56 -^' r *° ' " <J>^ 03^-^ 

(_, I r oj J S-l I I j I cj-^" ^LH-^-P' P'-P' U^*.' lilli* o' <j-° (*A>^ (_,lr j 
all(ji n ijujuus ^js>-\ Cj\lajs>- (_jJI L^Ijj^oj iCju^j^ijijjLjL^JI CjLu^j. (J-lLso 
i^Jj^pjJ! CjLii>J.ljv2jLjLii!l t-lcl JJbo (jldJJja L4JSUJ9 i«UI (^ jjLijjJI 
1 frila jJl Sjjjuiu 4-Ljt-uiaJI sLlLojlII oJLA (jl VI 1 1 jj-^s (J^I -ilj-a (_j-!l L^Ijj^oj 

.Cj^JlII I JL& Jla SJIjl 
/j 1 c j -^ La J (jj-^-Jl tH*_j^Jl 3t_2j ^j_a ^j ^* I geli I J (^jl^-Ls 3JlC Ll<-ajLa-"i < ul J£j 
oJlj* (j-SL!j iC^j^JI 4-axta ^'j- 1 *"! (JjIj-I^jI oJlj* ^Jl>-I (j 1 1 ajjj i*U,l 7e-La-m 
JlC:Lu3 j-=tJI oLus (jV dilij iJI^-VI J^ ^ 4jsljLit^Lj,l J^xjiJ V S^j^iaJI 
«_L«jj 1 1 j tl .", ,^,1 «_l«j Ji^j 1 L^J^ 2j"al Ull dujJI 2 2 _■ la Jj>j3 ( _ t 1^- 3jLc 

. L$-i3 jLlII j I iSuJl 
/j 3 a .CjJ^JI «_Sj 2Jljl ^^3 cLSj^LaJI ojui aI JlJ-"i 1 ill ( ,'*»•" ' nil (j-a jjjijJj 
4_pJI CjLcjISLII (j^ j_uSLI UlIu Ijj-»^2 ' .'." "Ij <4jjJjj| (_,i^. 3~JJ "" .' ' a 1 ajJ 
Sj^tj^l (j^j-J^SLi sl^JI Cj^Ij (ji^- JlcLcuj L^JI Lo£ 1 ^ a La 1 1 1 (_i o"u*~ Ct^" 

.jJI^h^-^iI ?y-j l_5->_5 

i«U,l •»■ U , ,. ,3>^ ^Lj^LLaJI CjJ^JI j«_Sj (j-a ^j a I ->" 1 1 (_Jjj>-i (jjjtjia ijJLLiij 
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>X£-\ 1 11" 1 _^jJI ^Lui 1 i i ■-> 1 1 ' " 1 1 fl La ' 1 1 ;>lju-" i nl u^c Jjjl^s-Ul oJui j'-m Jlajjuj 

(jSLa-ij . J-^p J^>- (_5-IJ Lbu I j It" i n a CjJ^JI x_o <U^ Li-Lai I i " 1 1 a La ' 1 1 (JoSjj 
4_«_2_i /j fl j se "' dJJ jijj ij^c_ill oLlo yi Ll^cjj j3 j i" "i ij (jl i il-r'n nil I Jl$J 

. (jLojJI (j-a 5) j i *•» " Sjua Jju 4_l3lLiJI CjJ^JI 
( _ T 3 AxJe-Ja (JjSj Cj^lJSLiJI Cj.}I^>- (j-o pyjjj (_jJ-tl CjJ_)J' f-<»J (j2 l_>k->J 
(j-o cLaiajLa CjLuii a1JlJt"ii nl c-u *-■" j » S-ul oJbfc (Jilo 2-1 1 jl (j!-^ 0'-i- > '^' ' ' .'^ r ' 
(jiuu (^ Ajiitj-cuil (_yC Li-LaJ I • kJa-UI 4-L<t£ J LaJ JuSj 1 3_lC Lu-aJ I CjLiLajJ,! 
. 4_Lo /^aJjeqjl -}ljj,l (Jji^LJI <^Jjj 'Luw (j-^J (_j-lj CjVL>JI 
Jl^I <j_o (jJa 10000 J J tli »| oVUJI ^Jl^I ^ j_oV| <_J-kj JL3j 
(j_« cl^J^£_J Cj_J^J1 (j_« ^ * ^' (J-* ^se-ul "*• La ' '■ ' ^1° '"' ' ^ ^ ■ * '^*'' ' " ' ■ ^ *° ' ' I 

.(Jj^IlJI <-luj (j-o (j-la 18000 3^e-l (3^^ 
ij-SLIj t aLjT 3ji£. J^Li. CjjjJI 3jlSj 3Jljl (_y3 SJL^laJI aJJb c^stj>Ji JlSj 
jja ^ c I ' .^ tl (_fl_La_cJi,l (j-o -" -» i a 1 1 jJ^itl I JlA J£ aI JlJ-"ii ul jl Ji£ji,l (j-o 
4J (jL£j i3_aLc 2 a_ua-j SJLlAIj ijj^jJI oLlI ^UJI Cj^llll (jJI 1jjj£ i-sLUal 
(JiaLUIj Cj^L>JI 4-dlaJLa l _^ ( _ > Ii ; l»j ^^l! I CjLcjLSLJI SLp. ^^ /^j i nil ^pal ^j^»_' 

. L^J 3jjL>J.I 
(_p3j_«JI I Jui ^^3 <Ltc I i-LaJl Cj Laja-Ul ^IjiicIL-ul (jl QjJiS'hj (j-o liJI-L&j 
iLui ^Ir i-^J>II Sjiij j I i°m"i'iI ^jJI Vji i^^Jj jj' a jj-LJaJ I I JlA J5 1 . . j 1 n_i V 
(jJI j>Liil j>JUfc ( _ T 3 CjJ^JI jupj2 (—aj^jtj j<uJ l*U jjj ijjejJI «Lo /yi i _i It" i no 
aj^j (jl (_£_>^>-2l 4_2_<-3jJI CjLcjISLII (jiajtjj u^_uSLJI l-4»-o » jl-^"" ""' JjJl>- 
. L^-i-a (walicjJJ CjloL>J,I j_X-i (JJj><jj . 4-; < j 1 U 1 1 1 g'i,?jl^j-i 
(Jot'ii nl i«LojLjlII CjJ^JI «_Sj SJIjl (_y3 T-Lajj (_g^i- 1 (^jlj-Ia L^aJiitli-ul J^J 
aJJt 7c 1 1 ajj .(JJJ^JI j 1 a -- 1 *u,l •»■ U , „ 3^3 sLj^LLaJI j^vljj>JI (j^ pjj I Jj" 
Ji£.Ljjj (_5-*3 ld ax& cljl ilaij 1 ■■" tLil «_o Cxjji (_ylll Cjj^JI «_2j 3Jlj^ «L2j^LaJI 
iCjj_)JI SJLlLs dJ 1 n SjLjj (_,lr Jx.1 1 n"t (_gi 1 JJLa^ (jlSLo (^ i-^i)-" J - *^ o^ r 
Lljcjj Jj Aj^aLuSLXA I (j^-«-i lill jaj ij^tjJI *La (j^ Lg-JaJtj (_ylll «L>-LjiJll (J-il2jj 

. «UI tU 1 n (3_>^ (j-° 
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.j^ajJI f La (_yi Ajjjjj ^1 (_gjJ3j id^K (j-o j-3>jj "— *i>" r — t-^ r 
i'l i nLu.ll (_,lr 3_JLc SjjLS CjI j jlj^ 2 2ji LaJI ojufc (^ Jmn n~ La S^Lcj 
4_lS_«j) 4 j oS (_Lal a! jLja-"n ill tjS^Q-i u^>- «LlIL«JI I j'al'Ci i % . ,-."," j iCjjjJLi 

.CjLlLulJI ajui ( _ 7 J3 L$-La 
/_3 L>-j_u3JJ SJl^v J-J-^l (Jj^^-IjJ! i-^J>J < ^ J _J^J' 4K i"ia (JjSLj La SjLcj 
(_gjJI >U , ,.j" 1 1 ^jja-ual j^tJI jLajJI aJJb 4-LLol (j-oj . «lLL2J,l «UjIi jL;e_JI 
(jj£LJ a!^.! Ala 3_LaJLo ^^3 '"'■ ) "«* (^-" 3_JjjJI CjIjjuJJ,! Jl>-I (^ j-jii-l 
Oj Laj mJI Sjj^^-ua (_y^ 3Jj-i (j-G^VLj ( _ T 3 *L<Jl«JI *-<t»-l Ji^J iSjjUI jLaji! 2LLo 

.jjbjJI I JL4 (^ Cj^JlII 3j_<fcLLi f^ic 3j^Uj>JI 
Jl^vI (Jiaj 4JI j-& .U , ,,j",l I jjAjjjVI jja_ii! JjJtJuJI Cj^LllI ( _ t 3 i _i 1 1 ntlj 
sLo^Lall (Jj^pjJI Cj^LSu oj_l*jj ii_!jJL1Ij (Jj-"-^' LTV ^- a '-^JI <LuUI Cjlj-«Jll 
<— )j i n"t j-A»J lilljj i Lj^c. LjjjjI JjJ (jJ! 3jjil jJlj LSjjiu (jJjjlII tj_lL>JI (j-o 
CjjJj (_Lal^. (S-Al (j-° L^jLiiitA (jjl 4_l3 «Ll2Jj Loj Cj}L9LiJI ojui (j-o CjJ^JI 
(JjJ^J! (__v^a*J <_Jj_cuJ (jj^la (jx. CJ^LUI I JJt (j-o *j->- (_z^\-£ liil jSj . jjejJI I JUfc 
ijjc_JI I Ji^J 4_iJ3j_iii]l j^JaljjfoJI Jti^. /. j" " (_yl!l (Jj^p-JI <_j-uul i La a La a. (jj| 

c\_ til o i ii tl d i u I j ."■ ^j_« jji /yi-c > mi" m ^_^_HJ 1 ^jjlji,! ^j-* ^h-" (3i>^ Cy^-3 

Cj^LsLJu jo^vJi^j (^Lo j-4-<J 3-Aj i^Loio Ijjej j_<t>- al j^tJ! jjIUj lillji 
Lxi 11I3 1 "j ~ 1 1 (jia J. J- 56 -^' 3j-^" Lr^l L?' Jl -'4^' JajpJ.1 (j- '^^ J-*- 1 Lr"< 

.(Jj^pjJI <-l^J_)-J CJ^lUll ^ j 1 11 1 «U3 JJ>J L*UjJj i4j^tj jul 

LoJlJ^. 1 1 982 aLc (Jj^jI (_y3 ij^us-'i/l j^cjJ! oLjJ, j-fj^ cj^Jj Jmia. jiSj 

. \uu3-uj iyj 1 ) 4 a la i rt J_ui 
I J 1 a » ' j La a i_b iC^j^JI (j^ S^ui I «-2-l jjl Cj^lllJI Ijui Sj^jfu (j^ «Jb Ji^j 
gMl-». I j f js ^^jjjjsjl p I La 2 1 1 (^ «U,I •» La 1 " (_ 7 1^. j a Laj cluLS iCjI^Lojlji SJlC 
^ Laxu ^Ir ^yfll LaJI Cjj_)JI L^j JaLvl i^JijjJI jj-»- ^j^*.' o' ^*^ '<J-^J ' "^ 
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<L_u_>jJI £yja Ij-ifuJ I JlJ^. sULl (_yi 4-jjI jJI C^J^I CjLui^^jJl2j j<u JiJSj 

jLo-VI ^yuu ^ cJLii L$j| jl-vjj i( 1981 -1979) S_piJ! ^ >*»VI j-stAJ 
,j , ^ n tlj i_jjLc. (j-ulj <j->-J <L*JsljJI 2 2 La ' 1 1 ^^a ^il JS\! Aljjc_<la 100 j^=J 

. pLflJjVI SjljjLjfo 4 I I II t (_j-&J 

j^*-JI jj^s i_£_>ji.V1 (jjlami l_ Ac. I (_i 'j-jj^ J-23 <-^J>" ^ j ' ""' o' "J-*" J ^J 
isHI (j_o J-^J i_H^ '— *i>" ij -0 t — '^L^^-i^- '^ J^ 56-1 Ct^! J '^"' ct^J 'J-* 3 "^' 
(Jjjjj i(_^j_>. VI ( __ r jfc «L»j2J_>-a j-jIL»3 4 j i n ill oJLA (ji VI dlli (j-o ja£.jJI (_ T lcj 
.j^t>-VI jja_JI j>Llo ( __ r 3 Jj^IUJI tl<J_>-J ^J^-H ^K i"ia 3jL>- (_Ac 7-j-ii^aJ 
juVI (j-° rjjtjjjijfl i bAl «LuLtl Cjljjiil Ajfol (j-a cri>-*-t' TJ-AiJI j-£duj 
Cj^iSLJI 4j£ (jj^-^J ' A _Ji^' Lt^ JjLM^' l_k-°'wH (3-° (j^^^a 4jlaljjjJ 3jjL>JU 
jt_Jl>JI I JJt (J& CjjJjJI 4 IS i"ia (j_a jlj Lx-aj ijj^pjjl (j-o » La 2 '"' V CjLuiSLi 
i_lj^e_> i_2jjlj La (_j.ll iljji ^^JLllj '(j'j-ilj (J'j-*-" U^ ■— 'j'- 5 (_y-^' Mj-^' 
e\-x-a {^j-S (Jj^JLjJI i-^-JJ (j-o 415L* CjLlO <_j_mjiJ ^1 Cj^I (_yl!lj iCj^LsLJI 

L^-al Jl?-"( i nlj t jfev^Ia2aJ «UjjJ1 £ju& t _ T la1^_tIi a Lai (j_a ^J*^Jl (j-a * tj> i uj (_ 7 ^-J1 

^ 2Ja.ll I ^^ jje_JI ■»■ U , .. (j| («-C.J (JjLH-A! *— *i>^ "-^J^ J^ t—ij^SJ! 0L_La ^^ 
.CjJ_>JI jLiI (j-a LaLa-i LJL>- (jLS oLlLI oJui Lj-La utiiiI (.jJ-ll 
iaLo (jlj i«Hlj (JJ_J_>JI (j-a (jjS3 Ji^ I jl-»-"ii n a (jl Jjlj LdJ^ (j-^-JJ J^J 
IjLji (jL9 IjL^Jj iptjiiJI «La S^LjSLI Lij_s2j 4jjLvu^ CjjLco i .I-»-"i i nil Ijtjfc 
iLiLi 4 2Li a C^_l2j 4-2-lLj jja£ 'LiSL! j> i_^jcjJI •»■ La i " (_ 7 lc ' alaj ,<sJ i il-r" mil 
(j^a LJL>-j La-Uaj ^LLI •»■ La i u Ijj IJl^Jj i w La i "II \jJt £yi (Jjls j_lC (j-a-g cA^- 
.i _i\-r~ i ii U Iji^J 4-LScLa.m CtjeTJI '"«! 2jlaj| CjJ^Jj LaJLu ijj^lill jul 

I o S i^_iillj (jt t t^tj Lb 4_Li_»j>J,1 «Lu_J1 (^l LujJiaj (ji (jim La_a -^ < >*" * 

'"'N i J 1 1 4 I i ii ^^-A ' " 1 1 La j ■*- 1 I j jLjtjJI oi_La (jl_i ujLallcl j-JJUJ (jl l - r ^=J 
(ji (jja faC-j-II (j^-J .CjLaiiiXI plj-il (J^J Lj^ l _ r Zh (jl (^SLaj (_yJ-II 4 jtjjViII 

jbtLjJI 42LU (ji VI SLuisjVI Zj£l\ 4^L^a (j-a '/70 ^ jh£] _t^;- a LJ,l 

(LSLj L^j j J Laj CjoJjJI jul cliijjj '^3^' SjjJiJtA C^a-u^oi Ji^ i " 1 1 Laj -- 1 I j 
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JjjjUJI qUlIjjbj 1i9JLi.ll 

L^j 4_pJ! CjLcjISLJI (_p (_5-i^ S^juS 0)6 La a. Jj^ILJI CjJ_)-J CjjJjJI (Jix-ij 
'.(_p_o 4_Ljl_oj|j'ill CjLjijJ,! I j~ L a 1 (j-aj 'l£>*"' Cj-'! 5JL»» (j-a uk^jj l— fliijej 

ii_j| ,^. ^~ *Vl tLa- i ii ti i_yajLij ijjjjU^Llillj JljSLII 4ja- i niij i4_ujijJI sLa- i ntjl 
JuSj i ( _ T J»JI (2>5lSJI 3Lx>- /_£ '"'■ jIj La i '--VI (j-a j-jjS CjjJl>- ^1 dlli i^-ijjj 
CjLLjLSLJIj lill o i n^l (j-o 't-'J^. I 6000 J^c-i (j-o '/I 2 (j! Cjj^cjJI (jimj [j-u 
L^S iSjLoiJI aIjj 2l ^j^* I L#J jS i im i n \j£ q\-uj ^-^L>* <j-« Ll<. t -a- rw ^jJI 4_jj>J1 
/_^ LJjJLJE_o (J-j^-jLjj^— ^ S~>- (J-° '^'-^ ^ .' ' " ' ' *> '"^1 ^j^*. 1 .' <— l 'J J **J 

. Q^jHI (J& f-j^- '00 J^tJ (_yJI Jj-saJ I (j"i-a- i nil 
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<£*»» ii<$A\ 1 5 






v2jl_g:l t i°!i^U 3j-ojJ,! jLj^I jLuijVI i_2jx. JLSj 

I r 3-jjJ-J! 3_L_L2JI S.LSJI i_iLLc! ^ S-jyjJJI 
5jj i SJLuJs j<u 1 1945 aLc ^ iJq i •■'" I 6 (_yi I oj Mij^-ut 
^ inii't aL«J1 (j-ajj.iUinr i 9 ^ (^IjLso ^yl^. (_£>>- 1 
j-j-j£ ^JlC 3l3j ^1 4jjjjJI '-«! »_!•»■ A~tl ^jui dijij 
c^^u-of U£ Ojja 100000 ^yic Jj)j jlj^Vl £yj Ijl>. 
,3j>^>JI-J (J-0_ljJlJ,I (j\3L<fc (jLS, i n (j_a j-J-jS -}Ji£. 
Jju J^JjS JJl£. (S^-lo ^^SjJJ iCjuLi^sV I (j-° l-*>i^J 
■ CjLg.U i"i2u -i glijl Lai ^31 (j-O Cjljjj-U Sjju lilli 
» mi U jjLj-aJ,l i_3^iii.Li pi < miVI jLjT ' fljlaejj 

I bjt SjlJo i_a^iii.Lij t(jl i n'tVI «U ( _ > ^jji1j jJs (_gJJt 

tjl i n'tVI I j j' a (_pajJiILj (_ylll 3jJ,l J^laj tpU miVI 

.pLLiiVi iji^i 

(_^a jj^vjJ,! i£ji3-UI pi t mi^U ^yj-aa'i/l jl»JIj 
/. I r I JljsJ tjl 1 n'tVI ( _ > l3jjLb VI 1— x^cj (_£JJI ^I^JI 
3Jl>-j (REM) <((<uj-IIj» '^JJ-ll (_3-3 (<Uj 5 ^=e-i J-* *Llo 

^j_bl_S_J (_2-&J ' ^J a "' II pi * mi x\ ^j '■' J 2 I Jil<n n" 
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jiaal\ 6J&JUUU0 ijJLUI 

XjjJjj] t_3j^>J 1 (j-* «/q_>j» ' la ■ J> ' Q^Sjjj tdyji nil d * mi V 1 ^j-« Jl>-1j ((^j^tj-JJJ)) 
. (Roentgem Equivalent Man) 2_ C i_o.VI CjUJSLL! 
3_l_ili <"■ I 3 I i j a ^ a jj LaJl 4jjijJJ1 CiLcI * niju 2M j", ,,VI A _ui <_*jsejij 

I j" i j a (JJjj (_ 7 ill cjLcljuiVI oju* (_pi u^sjjlj]\ j\j o"n nLa . cjLcL*-<iVI ojui 
jlj-UsVI ^1 JjjJaJI ^jJL! lr t£.ijj Jl-3 u ir-i^VI JLsJI jj£. L^ijui jf 

.(jLcujVI gLos-LaJ 

pi * uiVI <j_a 3_jUjklJJ 2_JjjJI 3_btd!l L#J C^aLa SLul '^^1 (^3 *L>. JlSj 
JLi"^.l (j! ( Commission Internationale De Protection Radiologique) (CIPR) 
pi * i"iV1 (j_o 4 ^j* ua CjlCj^>J j o"i i ii U ( _ > I3jjLUI «La_uJ (jLL>j_tuJI_i 2_iL^aVI 

«(<uj» /j ^ c Jlj_)-^ V 3 ' a " 1 1 1 pi* i'iVI 3_cj^v (J3^ Lojii^. (_yl>- LajLa (JJij 

. JL9-Ij 
V I ^ _■«■'-■ pljuiV Ijj^ajjij (jJjJI (__^>Lje-<IiVI jj-a Lill (juLu LbjJ (jl jJj 

tjj^" i ii ■" j Lu ^LLi^cuJLi Sju^oVI cjVLi1>-I ^La i jl>-Ij «j<uj» ( _ T l£. «GjJ3 Jj>* 

^jIUj , ,.ll . ■* Qx& \\jOi] gj .Sic SjL^sI JLaTcvI ijJLuijji (_gi i 10" X I ,25 3jjji1i 

ClLg-l* |"|V 4_COJ_*J j2c J-1&] (JS. l"lt^3Ljj (jLcujVI *L*_ca (jl o*^. ij- ^ 

(<uj 100 «Gjuio *-Lu i^jij-i pi* i"'V (jLcujVI u^sjjl! ^ia idlli (j-o juhi] Sjjj-i 

(_^ £j * i"i I JtJJJ i2jj_ajj| 'OjJ.i (_ T 3 tljul) La ■'--VI (j-o J-JJJ (j-« (_j->l-*i *— ^J ' "° l 
(_P=jjLLj i_3j i n'q i(<UJ 1000-800 (j_a cGJlJu pl_*_JuV (_p=j_*J liilj ,.Uj~i , ,.11 
. SLa^JI (jJI j-oVI 4j (. j" *jj njliaj i nllj SjLcoMJ 
Jiia i<3_loj-l!I 4jI_l>- ^^3 pi * i*i VI j 'I La a (j-a _>i-" (j^l L)'- Cu - 1 ^'' <_P = J Jl ^i3 
C^-LaJ I CjI jl_LC ^3 ji i(jl i ■ hVI ■ . i La uliljLbC ^^ pi* mi VI ^j a » _■ I ( _ > I3jjuj 

jl ',j-^ j "- "illl (_i Sj'm i nil 2 * miVI Jl a*" i ..I j-aVI t_J Lajj Lojj^. ^^.lULJI 

jljjLl £y* 3-jjVI 5_>J»3^LJ1 2 * mi>L) IjL^Jj >LJ (jLuJVI ^jjlIj dUj£ 
i2_jjjjj| cj^LcLjUI /_3 (j^_LoL*JI (_vi-»j cjLcI * <">^L1 ( _ > I3jji1j L«S ,-- 1 ,>.Atl 

3j^>-VI (jjmjj 4ojjiaJi,l CjlcLcuJI 2^,|_L l ^5 ^_<3 j| ,d. ,^,1 1 j^l LaJLlI 2^,L1»^3 ^^Sj 
CjLaLi. I j La r-jj-" i n" ^^lll /a^-Lill (_>-a-*-J (_5-3 (j^laL*JI lilljl^j i L^J 2JjL«J,l 
. a^_jj1j^_jj1j A^j-il^JI (JlLa 4 * i iill ^j-idLulII ^j^* i 
Jl_Jjj (_i 2-ajLJr" i ii U 2jj|jjJ| ^jill CjLLua^J 2jj|jjJI i_jjLjeILII jjIUjj 
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j l*-»~-1 £yi Cj^\^>- ^ya L^j *JL» jja Laj ' i " ) I dlae rt (j-* j * rt ^-t-> L-^J ' r* ' j^SJI 

.SjjjiJ! cjLcI» niju '^^1 cj^IhI oL^all 

OjJl^JI /j L<aJ3? (jJI 4j^_loJiI!1 L^jjJlS 3-iLjjJ i4jj jJI I j"^-l i ..t .jjU* i_2Jl$j 
ptjljj-j (J_«^>J,I * iaX\ jLjJLll (j_o 3j_j_^S CjLuii jLSiJjl ^1 lilli (_f j| JLSj 
p-LjjJI cJ.q_-v L»£ n_ijLajJI ojui L^J (_£j^>«J (^<-!' (jjlaLcil *!>>-' (_5-3 jLLaJujVI 
dJLLa-LAJ 4_La_pJ,l ( 2pi- a '^' (j-° J^*& 3-3^ iLa^i ' n"nt Jt-iiul! jLuLlI I JUfc jj'-*.' 

ji <_jjLaJL!l oJlj* «Ij-»-I Jl^. 4jjijjJI CiLg.1 < i"i2u CjjIjJI jJa-j. jlji^jj 
(j_o 3j_ui Cjl_L<ii (_)-*>■ (_y3 C-u-i m~j dlli (j2 j^^j^l •» La i " J}_^2 t-t\j^-~*~\\ 
S_ikio ^1 SjlAII jMt\MI till Jl, Jj^ajj , LkJI ^j>Jl CjLnJo <_,]} «■ miU jLiJI 

.jLs-ojVI f-Sj-o 

Cjjlj I oKj i(Half Life) (« tLLaoJI >»£■)> {- o i nj Lij JaLJuill I j-A SjLo (jj/LSjj 
, vJail! ( _ T cL«jiVI Jal Miitl 4_l3 j o"i i n_t (_g JJI (j-ojJI jlj I fl.ita.Lll j-$^ Zj-a 
j La-jbul 4 j oS L-fl-i^aJi (J^L^e-iV 3-oj^UI SjJ.1 ( _ t j* i a-ua-Ll I j-*£. 3^1L9j 
j .^»'<- ( j_ a Jl»-Ij j»Ij-»- ^iilo ^^ O^ l- 3 ^ . 3-uiSLll ojui C^jK I -i J a «_ifuil 
I Jlj* (j-a ^Ij^sJI (jLa i3 ii ii 1000 j i a * » 1 1 I Jl^J I a '^ IJI j 1** D^i 'f l '' ia 

3J^ 1 000 (jJIj <aI>>- (Ju-aj (^JJ J>=1j ^ 3J^ 1 000 ^JJ r ^*j jj-^LlII 

JijJL>- ^^l (( < eLL^alj I ji'*" 3^p^ ^Jj la * ( d i ^*"" 4ju-uXI 3 >l ^ III ^j-* Jri^J 

(j^jij I , 3 ^*-i ^-Lijj 1 LaLc 5730 ^=-i I4-q^j^SLLI i a loJui j-«-c ^-Ly-3 'Sj^jS 

-A^jJLujjJl j LaJutJ d 1 1 u (lu 4_u_u tJJJJ-i 50 3^eJ ^^1 J '^*J^ i40-ajj i uLiaal! «Lu_u 

.jjm 87 

(_p_a 4 < mi U ) j| La HI (j^aju sGLjia (jlj (Jji^eJ (_gjJI (_gj|jjJ! jLuLII (j-a jyji 

iiinia j^LLaj (j-Aj 1 Ltj_j£. j 1 14-q^j^SLIIj i90-Ajj-ilijji^i<-uVlj i 137-ajj^j i nil 

•» I-" 1 " (_j-l^- j ''I LaJiJl i>JUt iJa^l 1 m"i~j .4-L al^ 3_La ^^^.U miVI I jUI ui 1 j n**i 1 n_i 
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jiaal\ 6J&JUUU0 ijJLUI 

iLj^2j f-jj-uj J£j f.\ jJLllj «Ulj sl^JI Cj^Ijj iJjJaLcil (j-o J-JJ^ (j-3 o^J^' 
HjljJjJIj <Jl)lj-i>JI ^1 LliLlII (j-o J n" V*i'a tl jjjl 3jJ-i (_y3 (Ji-J3 L$j| Lt£ 

.(jLjijVI ^1 joj ij^jJaJI ^1 L4I0J 

j_jJa-lD fi J 1 aj »" «La_uJ «Ll3jJl!I 3jJ(JI (_^ aIjjLi l^jj-i^al Jl3 jj^>JI ojut 
jaJj i«Ll3jJl1I joj^^JlC. ( _ t 3 ^£^jj fs-^-ol 1 ii-v| AjjLisujt] q] Jjlj 1 1 3 I -^jjJI * uuX\ 

.CjIjjjji 3ji£. Jjlj VI 3j_oJiil i>jU\ j J laJ 
JljLs i4_iS^j^o2l Sji^tlU CjuVjJI "-j-Ij-C. (jlS 1 nl (JjLxja f-cjr^ C-iJ^v JiJSj 
i_)jL^>o ^lj^-1 JlJ<_> it- a I , ,"11 «_iJ,| jLiitl (j-o (jK 1 nil «Vjji (__>^a*J t _ ;r jjjU3 
. 1-iLiLu f.\jx-iL^ (33^ (_y^9^'' **d33-"' Llll^-tacfllJI 
iLLal 1 m mi ^ysjj] 7t_Laj_u l1*j>o (_£j^>o (_ t xU 4jj)j_u1 '""j^7* dxil j-uju 2ij 

i3_j_3j^>j| oLJ,l ^1 SjjijJJI di Lc Ujio V I (_pmj <— ij 1 nl JLii».l Lulj i dl * j'a 
.pi < miVLi L^j^Jj ( . . j 1 ujj cjlj_ptjJlj jL^J^I ^1 oLjJ.1 ojui L^j>-o I jIt*-" j^j 

di^tla J'C i"i t 4-»j2Jj-o (_g^j>JI <_2^L»JI ( _ T 3 (_gj|jjJI jLiitl 4 1 1 11 1 (JJjlS JlSj 
l^-jLiJI JjJ ,j_o j^i^ aLlS i . 1 j 1 nt ditij 1 I960 aLc '"■ 2 y (jltl S^pjill ^ 
'"• ''-^"^ 'I 4 j 1 11 itl aJJb (3^-Ij i4jj^jjJI -1 goacj 1 "' jjjtv.t ujLxj slj^-u (_gj jJI 
4_j_4_L*J1 «L_L*JJ1» :<JIi-« /o-o^l <: Lt_j_A ^jL>J ^j^* * (J-**^ < ^ t ^- J J^-*- 1 l~<w^ '^H-" 
United Nations Scientific Committee) «(_£j JJI pUi°iiVI jijTi'.-a-jt ^'i/l ilj^J 
.(UNSCEAR) j-ajJL UJ >ajJ (Pllj .(on the Effects of Atomic Radiation 
j \\ -^ 1 1 ( j ja Lc.^j ( __ > i>jjjj (j| <-,<» I U". , ,.lj 1 1956 aLc (^ I glftc dj I Ji_> (jyltlj 

. 1962 aLc: JlLo 5jj|>iJI t-JjUeltl «lj^vl ^yk: 
j^iaju Jlj LtS SjijajJ,! joja^l <£ul£>jJ2 (_gjjl j la -«■ 1 1 I jui (j-o f«^-J-!l (_,lf J 

.(—ijLajJI tfjui j^c I Mii't (_jjJI jlj-iis'jl ^1 
^jiutA (_yi^. aLj^?1 tf jui 2al LaJI 1 <t\l j" . ..I jlj^j :4jjiji]l ^jitl £j\ laje a 
dUjJj is I Jj gSUI pi t-a ^^3 La-jjiaj ^i^l J*C 1S1J SjLj_)-II aJJt jJ-jJJ 1/0JUJI 
jl S-xcLi-LaJI JjjJI I j '" tljj-u 1 JjjJI (j-o j-jj^ (_y3 3^vL>JI CjJ'miI jJia 
. j U" , ,." ^jJL^. r I <j g-SU I Jl-JjjJ S^u^ '"'I t--> ^ S^LSj j^JJ i3_LaL(JI JjjJI 
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.<LuLij^SL!I 2al LaJI (j-o L^jLvLl^vI <i^jLx-a 

jLuII .sjJsaJL) J-*ju (jjJI SjjIjjJI '-«lt — 1 1 £yt Vjij 4JJ13JJI IsLlaJLi J^jlj 

l>J-& 4_aL3LJ Jj I « "' J 1-4-J-3 (J\-L& J L«_0 J (j-Jji-jj-O (j-U (JjjLlII -1 I "* 'I JijSj 

, - 1 1 U -- 1 I ( j_ a lj-3j j!jS Ij iStL&^I&l L$j| L^J (jj 1 iio-r'U ^J-±£ iCjLLa^J.1 
CjIj i 1 11 (j 11 a. j^e_L> Jj_)j SjjjjJI cLLucaJJ (^jusIjIlSzI j-<jjiJL3 . 4jjIjj>JI 
(^ CjIj jlyCII 77LIJI j< 1 11 (j? La£ i4jj!jj>JI SJastxil ^^jisljj^VI jjwlII ^jlr 
(j-o jljLlII <tcL-u ililjjlj'vll <LiKj f_j\r '/35 j I J iy JJ>i ^j'j^* 1 ^' 3 U -^ 1 1 

L^alj^l jic f.\^l\ dj^JjjjJ! ^g \j~2jjtj^.tt,-.lt — 11 (jldili^yJI i_aLbj 

i4-j-ua-« --II jl_La_a2l (jjjSij (j^ dllj-i if]j"i Mi'tj iCjJ^j£L!I Jj 1 nSi jyu jLc. 
CjIj miT J^li- 4jJ_ilii"ll .JjJa^JI pl^JI c_JLc. I ' ■ 'j 1 ia Li CjL*J3jj liJLui jl Li£ 

. 3_o^L2J1 (j^ 1 1 nil 

4LlJI (_j\r \j-±& I j taj> ijJLui (j! '"«! La-aJ I ojui S^LS^f Q^jIo j L«J, I (_£_>JJ 
3j^l3 (_yl^. «LcaLi. cUfl-Laj (jj^S^j j<ukj i^jjjjJI CjLLa^J.1 oJLA JlLo 3-aLsl (j-o 

.(jj^JI IjUfc (j-a ^^jLlII 1 kjLiaaJl (_^ (_gj|jjJI Cj^bJI ja-aLi^. j<ukl (j-o 

.^K 1 nILi (J-cLoJLLj 2Uj-^t I 5 2 U ; 1 1 ^Lv^jl ^Ir j i3jlA1,! 5-iLa- . nil L^j j^iulli 

(_JjiII CjLLa^t^ Jtjia aL«JI i^Ij-II *juV Ljjsoj ij_uiLu>JI r"Lcj! j»JlC (_,i^. 
(_^fl S-jyjJj! 0>Lc:Loil JlvV j2j (_g jJI Cj^UJ! lillj 3Jlol (j^aj <£ SjjIJ-iJ! 
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jiaal\ 6J&JUUU0 ijJLUI 

^j'-* > c-jj i m"i ^1 eptj 1 1985 aLc 3-jL^Ji (_^a 3_ljjJ<JI LlJLILi LJLiicujj 
(O^SjJI t_^tuj JjIUI V! <LLc <-2>«j («Jj '*j 3-L.pJJ JjlaLiLI ^1 u^LcU-iVI 

.CjjUJI I Jl$j JoLvt mJJ-11 JjJlAII 
^LLajj-JI mJJjJJI (J^LUJ «Jsj i^j-ll Cj^U-JI (_,!£. I Laaj? di!i J j La ijj 

« j_L^3^Lj_<ji » ^jJ! 4 o ml jjju /oj i (Windscale) «J xSi <hJlJj» *u-uLj i_3_jjjiJII 
.(jjjj 3-yJ-o (^j-Jo Jl o A ^Llo 60 ^cj Jjlj <_,!£. *-2jj i(Sellafield) 

5-jLa- i n J)N La Jl 4la jlIj 1957 aLc J-cLHI I j_<fc ^^3 (_3J>>- ' . "~" -^J 

3jjlj>JU (jJaLLl,! (3.9-^ 5_i L^~ ' " 'I 0Jl-& C^fla-j JiJSj i2 I O-Aj_Lj5J5.il I J i 137 
___kj ld_LJJ_»JI UJ|Jjl (j^ «lj_»-l (______] t-Lj^JI (J---J Cjj i___I joj i_J_:1__4_] 

■ _)K 1 nlu 4j_kl (jjJaLLa 

iSJl___J,I -JLjVjJI ___) ijjIJ-J! C__>l__l__J,l JL9- V J-UjJ lluU. «JSj J_5j 

<_iL__)l (_)->■ 4_*_uj ___L>JI lju_ i_3j J_jj i« JuMjI jJjLo _£^-!» j<__uLi i__jjuj 

_)Li> 3JL>JI oJ__> ___> j-il-iJI _;jij_JI __jJ_JI _>SLIj ijvjj-jlll __L_____o l? 1 -^! 

J__L_J,I _)_" _U_j - Jl La-Jj j II J__L_J,I (jji ^jLil! lijjJil! (j-a Ijiai- Jjaf 

. I j j 1 n't SJjjLia 3_l__lo ___ rajJSl J-5 __SLjjj3_ , I 

(Tchernobyl) ((j-u^jj u~u> __3 mJjjjJI _J_c L-LoJL. *Jsj _; JJI ___L>JI jjIajj 

4jjj_JI __^_cL_J,l T^jjlj (_r- Lfcj-Laj. I J Jlijljj>JI j-j^I (j-o LrH^^ ' "^ -jLaoVLi 

,_£jji]| 2U-»<. ^ 4 ajJj mJjjJJI (J^.LiI.1 j^aJ! 1986 aLc JjjjI 25 ^*'a 
jLjcjLiVI I JJt *-£^ JiJ3j 1 Lul^£ji "-Jj-C. (J I i"i (_y3 si] (_ 7 j-!I (J-Ujjj i""n 3^L2J,I 
«L)L?e_j_u ^jlj_iJl i>JLA LlujSj i ^^' (jJI ^ * ' i'U ^LJljJJl ^j-* ^ <^V '^"> CjLuiSLi 
7-Lj_>JI I j" 1 1 a- J iCjjLsJI ^LSLa 3_5^ Cjj ilTitl > Mil, 1 jLii!lj jLiJI (j-o <iijLi 

j^cj (J T p-^3 /<uj 1 JL>JI (^ LLiai&jSi 32 Slaj ^1 jl^aJzl I JJt mJjI JiJ3j 
5U_.-^1I iSLaJUl jl (jJclj ijLfciJV! (jlSLa ^ Io^ulj 3SUMI jjlSLo £yj I 3500 
. "J J Laae^a <LaLaXa ^-Jj- >" 3^tP 3000 3^=J I j"^ LcitA ^Luj (J^- Lill u 

jLjI (jl 1986 j-jLo (_yJ3 jJ^-l^ 4jJ,L«JI 2-> naJI S'ij^t ^j>23 ,_i *Lv jiSj 

Jjj i nllj i IjLlLlS (j-o (J$ *^3^i (jJI cAcaj jLjLfljVl I jufe (j-o 5j>o Lll I p I < mi V 1 
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. Lp^3j i LJLLsjI (JLuij i WjJj' * " • "j (j-IJ ' *'"_'' i-^J-i-oj Lo 'iJih 1 ' 29 ct^ 

3jL=e-.JI ^ i_3jjuJI «j L^Jjaiisj iLJLkjIj iLuUl^J^ tl^vl^ 239 
-ajj^-JiJIj -132-jijjJIj i 131-^^jJI :Jia i3jlA1,I jjlialll £yt j_u£ (_,!£. SjLjii,! 
1 1 37-A^-j^ j i ullj 1 1 34-a^jj j i n II j 1 1 06- aj-j-ljji^ I j 1 1 03-aj-j-ljj^Ij 1 1 32 
jjiaj jjfcj ^O-A^jjiJj^l^VI i_al mi'^I *u \-<& 1 1 40-A^JliJ^UI j 1 1 40-AjjjLJIj 

. (53 joJ3j )<-3.j-a) i LJLLajlj 1 1 JiiLia (j-° (Jj *'.»*■ I cr^ j. J- 1 ' J- 5 

i. iiin't ji£a .aJUJI pUeJl J^^^a Ijajui LvL^JJl doUJI I jjt jlM JlSj 

pjlj-ll CjjJj ( _ t 3 'Vjljj' 3-5^ *— -L> mi" it (_ylllj i4_Lo «L>ol_iJI "LufliXI SjLsjjJI 
^ i « UVl £^jn j_uS (Jjt-2 (2>^- VjUJ' Ct 3 (jjiLlII *_u-olj i(Jjj^5L>J,l i aXLse aj 

. (jLJVI ' " ' I •»■"' ' "j i i^ajj la 

j_aj 1 I j ^jj afj I j i ii I Jj.s (_pa » j ^1 L^JLj/jLi ipUjiVLi 2j^UI t2 .nUVl 

2jj_u_uVI JjjJI aJJt, < -<Ic I aLs till jjj i2_oLujVLi Vj 2jl_aVLi *i i n"j V J^c 

(j-o a-^jj" i n"t La J^^^a pl» mi VI (jx. ' iuSiSll] Sj^sli-^'j- 2_oLaLi 2_L2j^aVlj 
Jlj>JI (j-c pi < A VI «i_^a Jlj_)-j ??-j-'- J-^ <j'"'' a j.' Cj-aLaj iCjVj^Laj 2 o<Ui 
jLjJVI 3JLv ^ aI>»- j1j£ JSLI (Becquerel) Jj>£j 370 j_&j <4j y-j^xJll 
3-«jtiaVI pljJV 3 j i ,i i lb a\j-^ j!j< J5U Jj>5j 600 jJe-Jj i UpLaOloj 

.(Sji^-I^JI 3_uliLll ,^3 jl>.Ij ^ycU Mil liKij mjjLjj Jj^SLJI).Mj>i-VI 

(j^ j-uS Jjl»- J^J ifsJUJI tUeJI J^ ^ J-^ J-aj CjjLsJI 1 04! (jl^ Ji^J 

jljj (_5-lJI mJj-SJI cjLLua^ (j^a J^3-° ^-°^1 *^Sa J^j^ (_^a (jj^ji^Ij (jjiLJI 

3j_u^ jl JlC.1 1 < 1 1 '» j a JlijLsJI ( _ 7 ^ SjjfuLiA I^IjS ,j-o (—xJLajj idjjjjJI 2 al LaJlj 
jLsoVI (j-o J£ (_ya pi < mi VI (j-o 2 rr \" -^c_o CjLc.jj>J \^j^>jju (^jJJI ^Ij^VI (j-a 
HjVI fs-A-JJ^c 2^jj>_o ji -■ ifcj uaa. tjS^o-i V i«U 3jjL>J,l (JjjJIj ^^ILiajjjJI 

(_^a ajJI ^LLij^ujj i^lUjiJ! aIjjVu jIj^VI «VJji (_>^utj • . « I ■ oj (j I j ^" 'jj 

.2^^LHI ajLiiJI *I^Vl J>U. 

(_,!£: '^hh^ JL9- (jJI iijUJI I ji^j Cj^jIj Jl3 SjcljjJI SjpJI ^^ tiilj^ 

(jry>Lc Jlaj mj! < 1988 Jj^I (jkj .iijUJI (jl^i Sjjk^l JjLLUI ^ iJ^Vl 
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jiaal\ 6J&JUUU0 ijJLUI 

jjij i(Grodzinski) «(_, S . u jjjjj^-a.» jj i nj'^j^-Jl 7-j-^ ij^mi jLa-iil (j-o 
i«Lul^£j2l a^LlII 4_L4-ijl£l_i CjLjLjJJI Jl^jlaj (j^-^j-lJI pi < i'iVI jojjlS (jjijUj 
J ^ ^ t^r rt J~* ' (j* " d ak U I 'jj'j j''li ^^,,.<jAll ^^ ^ -» , ^. 1 1 ^j^* , ( ^'| 
f UmiVLi 4jj1o Cije-Li-o ? JU3 I j i njj ^Luj Ljjl^jl (^ <Lj£.ljjJI ( _ > l3j'^l (j-o 

i a-iSi^ ' <& i^^ILi^ji i nil jLsoVI (^3 Sji.p.^11 3jjL>JI (jr 0i eJJti (j£j /<sJj 
"' ^j *j a ' " " i_^ c ' JL3 ' .'J * ^ ct^I ' jl^ "-* (ji 1 -*-" CjjSjjjJ! Lo-^J^lJI »l olr JL>-| 
(Kychtym) «(<ijIAj^» ^ ilijo. Jl3 }IjU-« IjL^tiJl (jl ' 976 aLc (Medveniev) 
(jij 1 1 957 aLc j *\ i i>_g-a ,j_a ^"Lo^Li^ 1 500 j^c-J J-»j (_,lr Jljj^l JL^J- (_,-3 
CjLcjij mi U (j_o 4^>ol_iJI 3-jj|j_iJI CjLjLiill (_)Aj J jjfc jLjcjIjVI ( _ t 3 c-u-mJl 
(j-o i aJLc 1 (ji^ jl -* A'iVI I jui (jl : JLJSj i ( _ > iij'^l <jiaL> (^ 3J^3jJ,lj 3-uj^>JI 
t_!jL?tlI! (_JJL>-I «Uf 4j j < ni (j-o (j-kij i4_t£. (jlaJ (<sJ tj^-lj '(JrHlS-'J-^ J' J "5- flJ ' 

( _ T ^ /<i£LaJLll u \r q\ i iiJVI SjJJs (j-o jj^-jj-u ( _ t a1*JI aJl2Tl!I q\ tiLi Vj 

jljLcl S-sL-JJ (jf VI iL^j (jLo^l Jo- £-3jJ il^jlr SjJaxuJIj O^lcLoll ojjfc 

JjjJI (j-o j-i^ u5Lh? Ij^lj 'lSJLJ-^' cjjJiJ! jl U-»-i (j^ J^>i3 ' ^ cj^I^>JI 

,_^3j^cj Jii-JJ (jl l - r ^*J " \'J g^>-ll J-J-I>iJ ^i!5-^' CjLLa^J.1 3^l^l pjjloj^ (jl 

.3-J^l^ SjLlJtJJ Jjjui 

Cj^LcLHI ^^3 AjLJtlujill (_gjijjj! ^j^jJI (J3^b :4_jijjJLII CjLiIJlIII -lj 
La t-jI^jj 235-a5_uIj^jJI (j^ jji^ (_t^- i^j^>J.I 238-aj_uIj^jJI (j^ Sjjij^JI 

-a^jJIj^jJ I ijjja ^j^^JI ,j^ (_£j^-l pl>JI Jl o<"imiI (j^LxJ L<& i'/4 J '/O , 7 (j-u 

. 239-^jJ^LJIj ,233 
lLsj <~->_i'a iSjjijJJI Cj^LcLall (^ (U0 2 ) A^ulj^jJI Jj i n^l SjLc J o <" i njij 
^ej l*j"» ^riJ ' lj"'Qj" '' " I 3 (_jJI L^JjJa J uaj S^jjj-o (jLuiiS «li-ui (_yi^ 
i_j_La (_y3 «_»^3jj Sijjla L-LLiui (^ (jLuiii!l o Jui ' a i ajj iCjI^IajJLo 4_uLjj 

.,>uxi 

4 j i n I J Laj Lojti^. Jijjaio (JS luj (_J£.LflJi,l ^^3 (_gj|j^JI Jj^jJI S^LaS (J-23j 
J^jtljj i Jij^j^ 3JLa.CLm.t, I S^UI Cjljipj^j^o (j^ '/4^tj (_,JI CjljjJI jl La uiJl 
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* i"i"i (_yJ-II j' m ". »VI /*jljJ jj '"'*.' (_y-^- lf ^J**""'.l lSJJ-^' JjSjjI mJjUjcjij 
^5 Hall I (j-« J-JJJ (_ji^ uJj-^d '- <4 ^ ' I J J "H ' ^ .;*'-"' 9 uu~u\ Cjli^^-Aj « LoLv-LLu» 

iAJ_J_J^_J^_L»j1j t A J-J-l^ T l- l -iJ 1 '.(J-ILa « LflJi CJ1 Q J I n -v » * Ml J (_2-^-li 4_LjJLjJ1 

Jal mi i II (j_o 4-jJLc «L^-jJ /j I c jlj_o (_^-Aj ia^-Jjj-lSLIIj iaj j mi i nj^-aalj 
(jLa dU jjj iJ^IaJI *-lu i L^J A j i nilu 1 1 tu^all I j-«-C (JW ' d ' -""'"j t/y^l«(*ii VI 
j o*i i n_) mJ jjl 237-a^jJ5HjjJI dlli (Jliloj iSJjjla Sj^a j o*i i n_i ( _ 7 £.L»jS/VI L^iaLiiJ 

. «\_u_u ^j^ji-a 3ju« t _ 7 ^.l * mi VI AlaLtfuJ 
a^-U jj j I j II r-lllJl (Jji *-o i I 944 aLc jiio SjjijjJI CjLjLAjJI 3 K i!u a <Ij| Jj JlSj 

.Sjijclil CjLjV^JLi (jlaJ ifalj 3jVj (^3 
' a u se a Aj* **uLlII SjjjJJI CjLiL>J,l «Llo JjJi^till «L>-j (_j^- <— 3j-»J Vj 

JjjJI j! dJLi Vj 1 1 j " » j j ta j 3-j>-<-u 3iaAJVI oJl^s .3j^SLtuj<JI aU.V.VI 

L^jjJ "ijja-ul^pj-uVlj 4-jSLpSjjJI SjjijJJI ( _jjLL2JI (j-o CjLlo » Jaj (_^II i_£j_jSL!I 
(_p oLlo (^^ Tciilj Cj^Ij Cj! Jl>-V (j aSj 4jlJuJ,I CjuLiill oJLA (j-a J-fP O^^ 

. Cj I ta-jjj I j j L=-J I 
(^fl1^_c2l (j_* ^Ji— i-Il ' $ * rt ^'J-J-u td ^ i ii 11 Ol dj>J I 0Jlj& *j ij la 3* f-^-JJ 
>_i_a_-*- ^^-S j_<il_jj,l L&jJJl ^^-S i3-jj|j_(JI i_£jji!l CjLLa^e-a (j-° Jl '*^L>^ i mil 

Jl o mi ^^3 mJjj£LII r I j -» i a II aIJlJ-"ii iiI 3_ujJ(JI JjjJI jj'-*.' JjL^- J^j 

I j '"j , r lj -»■ .^«tl oJl^j 3-la.jjJj JjjJI i^SLIj i3-«-ifm L^jLiiJt^ (j^jJ Ll2j^sI 

^ SJa-UI Cj^Jj ,j-o Laji- L*ll!i (_7i^. SjuiuJ CLu^sjIlcI i4_ujj(JI jj^ro 2 jjj j i » 

oLlII (_jJI 4 » mi 1,1 jljJ,l ojui ^_)^»_' (Jjj^sj (j-o La^i-j 3jjij_j| cjLcL«jiVLi 

i>Ju^ ^_ 7 i^. gl L^aAjl /c_jj i Lj_i_uj j L^a rt jj-* cJ^ LT^'j' Ci>I ?«-^3 ^i-Ii 4_ia^>J1 

(j^ j_uSLI ^ 1 1 11 it u mJj-jS 4jS i"io 4 » miU Cjuuiitl ojui (j^ i^alsejJI (JILajj 
(_^ 5_ajLjj-"i 1 11 U 3_jj|jjj| 1 - . I U ^ 1 1 I jj'a >uSij ufA\ JjjJI I , -^ j , ^. -^ ijjjjl 
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die CjLlL>JU eJJt (j-o u^aisgjj] (jjjljja (_>Aju j£j ^^Lu-uj . »Ijj gSJl JljJjj 

Jl^-I {jjJs j-^-'j ij ° r &-i j' 'lO-^'-J 3-2Ja-La (ji_> oLj-1,! 3j'j-»- '^■j-i cy3 

sL^oLi. cLflj^ijj n_jjill CjLLaje-o jl^=-i (_gjlj^>JI Cj^LJI S^jiUi j ,"," i*tj 
oJlj* (j'i/ L*LI!ij '.-I J) frSUI Jl_lJ^j ^^-S 5-ajLjj-"i i nil 4jjjjJI i " < I U -^ t I jl^cJ 

i .j i nil I Jl^Jj i L^j^icLio jj^jil «U! (j^ Sj j & cjLui^ ^jJI t-Lj^j * " » I la **- U 

. jLajJ! j I Cjlj_ptJI j^Ialjji (j^ Jl 'J^^l jl_^*Jiliua*Jll tfjut i Ac I aL2j 
£Ljc_lj_i oLlII aJ-tb ij\js>- d^-j-S f-^3>J "^ij-f^^ Lr^ ^LiJLI a! JlJ-"ii nl J-t£.J 

~ • • -»"j n_gjijjJI (j£.mi ( .ft (^ 5-ia-l i ntl tljja.'^l £ruj I j Li i (_gjljj>JI JjLl!! 

.(_J^>J,I oLj-o 4_l2j 3jlj^»- <S->.j.} (j-a (_ji^.I oLJll OJLA Sjlj^s. 'Ls-jJ 

Sjlj^v «L^-jj «_i3jJi jJsj i/yj-taJoJI Jlj>JI j^c «GjIj^v «L»-j-} ^H>i (^ShI 

. Sliia Sjjjej Sjjji ^Ir (jl^ lil 4ijt£!j (^Ul (Jj^J.! 

LSjiji i_P-«-i (^J'j '^j'j^* 1 ^' oljjill! ojufc (JlLo (jLa 4jjIj^>JI cjIj-uuJI osjt, 

(_^fl ^A^H 1 ^ <J^' lij^^' ^uUI *Lp-Vl (_>iaJU J^Sj HjjUl i5>»Jll I JL* (>« 
4_aL2J,l 4_jjj_cJI CjLLa^J.1 (j^ iLsoLJI «1_l>-LuJI i &jjuaj I oLlo jl (JI-jJ JLai 

. 4_iLv LJI oLjII ojut ^ eArH" ^^ cr^' ^tP^' v^jLcjKJI i^.lrl Jla 

j^s eLxM ij\js>- 'L>-jJ ?<-2>J (jl 4_L>-LtuJI L^a^cs "Ll« »j^" i ■■"' CjIjL*_lo 500 
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i5S9JJI iglill 

.4jjio CjL»-j.} 

mJj^JJ (^ 3-o-LJI oLlU oJLi i_3ja-a (jLfl 3-ijLJI 0LJ.I ^ 4-ul jJI d'liin'l 
^jjj LXjO i(_£j^>JU I Jui oLlo (»^ l_jjl jJI ij\sr 1 11V2I jLc 4 i 1 11 1 (j-o (Ji2j (jjiil 

JJljso (_ t j-I! CjLjljj mi" II (_)Ajlj <". u 1 nLa i4j_>jtjJI 4jj>JI CjLuLOI ' a I" se a 
Ll^ajJij i3_uUI (_£jL>JU /-^ LgjLiill (JjJS 5-La-l 1 nil ' Si uaJI oLlo SjIj^v 3->-jJ 
<Uc I Li^aJI CjIJl»-^JI ojui 1 ilr I (jl Joo Ij^Jj .i_£jJLll CjLLa^e-aj » iLi^aJU L$J 
(jl 1_4^ ioLlII 3jIj->- '*->-J-i j^"^ (_5-3 l^ajij-" 1 n" 4-q--Je-iJ3 JJ>p ?l>^' ^ 
L$_i 4_t^L>- 4-j-C.l_Li^3 Cjlj_Lja_i Cil mi ti jJa 4_jjj_JI M;J-iII CjLLa^e-a p'""! 

. Jj^jUJI oLlo SjJ.} /_^ I J 1 1 »~ I ""' 

a I JlJ-"u ill (^SL«i,l (j-»i imJjIj^>JI cj^LUI 3iSLiJi, (_£>i-l Jj^"*- CiaJ^i jlsj 

oJlj* 3jIjj>- < =L>-jJ (j_5^ *-° 3.}Lcj 1 JlJ^jUJI CjI -J T" ( _ t 3 *> Ij^.tl jje_JI oLlo 
L^-al JlJ-"i ill Jti^.j 1 2j-»U , „tl ^LjJ.1 Sjlj^v 3->-j^ (j-o \j-±& (JJ2l 2 a-injJI a[jX\ 
(JJ-S--J (jj dJJ JlJJ 1 'j-i-^ f-^H (1>^ *-^jl>*" '^J- 5 oi^ lJl i>P-" CjL<1a£. (_y3 
(_jj| 5-iJcJq ■ "II oLJll 3jlj^»- «1>-j.}j L^jjlj^v =L>-jJ (jij TiLxislj 3j^ lilLufc 

(_, I r (_gjJL>o a\-A.\ 0J143 i(jl i<* *^l j>l_La *\ JlJ-"h ii V eJ_>i-i SjLjLs liJLLAj 
(^ l^al JlJ-"ii nl Jju j>LlI,I ojufc *LaJI JJ£.J iSJLj^jJI 3_pJ| CjLcjI£UI ,jja jjj£ 
5_.->U,„tl oLH ^ 3_ul JJLII jljll 3_lx^J 3->Lj) ^yi^. J^-Ltulij L4JI3 Jj>j1!I 
.mJj^VI ijj^tJI cIjLuKJI SLp. (^k. JiLL>JI ^yJI OltJLJ rjjjjj ijJtoU 
(_p3lj-».i (_^ 1 Lg-al JLa-" 1 ill Jju '2 2-LftjJI oLdl aJJt «L2JI l*U ji^ j^^SLxjj 
I j ■ 1 "I o La Sjjj jJI j^J diljj j^jl£ tSj'C 1 nil 3_*jjjJ! ( _ J \r (_£ji>o Sj^sLi. 

.f.\ IxL ijjz 

i I Jjjuio Cj^JjJI I Jui OJ^i LoJtJJtS i(_gjlj^>JI CJjJjil (_g) *^ I j I i^aja t_LlLuij 
CjI Jl>-I ^1 till j (_£-5JJ J-SJ3 i j j jS J*C mi t oLdl Sjlj^v 3->-j^ J-^J>J LaJtJl^. (_gl 
ojui 4_l3 (_yilj (_g jJI j g i 1 1 ' _i loJ jl i3j_pc_iil aL»JI J'C miII ^^3 J-J-»JJI (_V^V 

.oUI 
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(_p3ljjij| ^1 oLjJ.1 3jl_>»- 5^-jj pLajjl l5-sJj J^j ' L^j 2 t^^-wt I oLlU 3jIjj»- 
^.j ,UII (jjljjJI (_yi Jii- CjjJls. dlli ^jlr i_ij^pj jLSj iCjLjLjJI pl^JI jj'-*.' 

jJs J Si ) I c j iplj_i2l JL^-i ■• I aXa» I (^c ^jIiLlII ^j^S'.tl ^J&^aj (j| »_^U" . uj 
(JlS i"il (_p (j-o LaLx-i LJLi- (^Ul l£> j ?"-''' r .' ' ^12 '*1-«SLj ^^j-lJI ->! La-Ill (J^e-y 
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tj^att ^yal\ bW* iA^*^ I & 






(j-o i"<\l .^All jjijso u^j1\ oLjJ,! dJJ jij iCjLoLu>JIj 

iJ& duajJx^LuAl oLjilj i jj La 1 1 J i iir iJ& 3-oJiiej-ijiJJ 
5>-ij t^aJl » > L^aX I ^j^* >g tCjl_>.1jj>Jlj (_^j^J1 ^j^* * 
jntjj (_, ii Ljj i4_LjJlJ,I jLLI J^i-I-J ^^-3 *-23 (_yl!! 
.SjjJixU ( _ y 3e Laj| ' Sj i^aJI a I la j ^^3 L^jLiiie-a 
^j-« /j-ge LiaJI ' &j '^* Jl 0i-j_« £yi ^walseldl Juljj 
(j-C QJ-ljj '" U L$1jL2j (_ 7 J-!I 4 i ii.hj.J1 (JSi Mill (<uil 

i«LLjjJ,I > i uTt Lojti^. 3jl>. a Is i~i1,1 oju* jIjjjj 
i3jjL>J.1 ^j^.'iil ^jjJu ^, a. 1 j * ^ > fcp* J ''^ J * -^""j 

4^dL3cuaJl 4jl1L) 4-jjIn i n 3Jl>-j x_u^j>J1 (j-* 05^-^5 
CjLjVjJu (jJa i uttj «LJjJla (jjd! oJui «U!Lol (j-oj 
dJJJLSj i J-jL-A J-^-ij U^tSj <"«* i n~1 (jrill 3jiJ*iI.I 

d 'J ' * 1 .' '"'l'^~l Lo i VI o i"i t_i^jlaj 4-^jJkJI Ij-Jjll (_yJJ 

JSLiJI I j^_i 2_bj_U 3_»J3j pi mil <j^ ^J-^Vj 
■ I** N j 25 Lli^. (jLib l#JK i ii ^1 jju S-sLjjj iJjL^JI 
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•.(JiLo i5-xa-j-daJI 3_u|J,| (_gjL>J.I (^ /-se L<all i Sj-LaJI oLlo t LaJI J_t£.j 
L^jLlLs (j-u (Jji^o /_ae LtaJI i 9j i a 1 1 "Ll« O^ l ^J^ w 3 iCjLcjISLJI i ajgim 3LpJ 

. t ) > i ii U «L>JLx-id ^>-^- 

JjJLs. (^ iSjjLa I j I » a: j Lfl^a 3jjljll,l S.jIijJI 2 aJaJVI dJLLu^s dJ I , .i* JL3 
. 4_1^JL*_« S^LaSL) Cj^XlJI ^_col_t£. ^j-* /^alseldl ^1^. t LjuJq 4_Ljjt_a 

^J^* > *-«J i^l-1,1 ^_^ * ul jjl (j\J> I nS 2 1 jLc. *-«J (J " '"ill ^3-^ *-« <-JJj"< mi" (ji 

«Lj>oLJ ji i/j se LaJI i 9^ i a 1 1 "Lj-« f-« Sjjlj 2jj Jajdl jljJ.1 ojui CjjI£ «!jj-o 

JjJi^JI o jui ^JjlIJ VI (_,!£. ^ysj^cjj ijLucVI ^ di!i jii-lj (jl LijI J I nlr 
Sj j -a- j 1 1 fjJs ji j^ill (^ ^j-flJj (_,jJI Ci^l i^iiill 4_ui^(jl ^Jj ijl^>.2l (j-o JL=-J 
Ojul CjJjj Cj^LlJI CjJi^Jj i(jjljjj,l a UagJ I I Juk (Ji>- V (jU(-a Jl>. ( _ t 1^. <^-i-ilj 

«L>oLiJI /ySe LaJI i Sj LaJI oLlo (jLs (&j*j>JI S^jJLgo 4_bjJ,l (jj^j LajL^j 

U i nlj CjI dljj I ojui 4_j£ /. fljj (_gJJI j (j 1 1 1 (jl^ lilj 1 1 j 1 1 n't SJLlS 03^ ^3'" 
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^alselul (j-* cl<-t S -«yj Ju9 «LiLL>J,1 4_l*_j_lLiJ1 ^-c^LulJI Q^Sjj t L^ii_L^tJ fQ_> Jl9 

4 j i ii ill ojui (JJjj V I i_*jajj 1 1 ^fljtla^j (»J-23 £j\ «-iIajj "~ (_ji>- *L1.I (_j-3 i_xj! jd! 

.(jl^jjsJI j? CjLjJ! dlli (j^ I afaJcJ Vj ioLlII ojufc 
(_gjLj>J,l ( _ 3 -3 (j alj (_yjJI fyJe i^aJI ' 3^-i^aJ I CjLiLje-a («^*->- 3Lclj-a i_*j>oj 
ijV lillij i«UI ^yfl CjjI JJI (jrta: mSal 3_lxjiJ j-iij ^ i ,'."""'" V ^"-t. 3_uUI 
dJI(j"i i n" JiJSj iQ^-a- i n^VI I JJt (j-o Ijjj£ 'jJ^ idlfl" i n" La 3-jLc '"'I dljj I ojui 
^ i a a * j i(j^_«_o JL3- (j-C I j" j i "' <-l!^lj I il «UI (_y3 i_xj! JJI (jla- i n^Vl ,_)£ 
. 3-uUI ^jLsJ.1 ojui ^yfl SLpJI jjilla^ J£ ijic dllju 
jL^j^l ^^3 (_j-2Jj (_ 7 jJI tySe tai\ • 9j i^aJI oLlo 4-luli JiJ_)^ 2| Lul J J '^"^^J 
l^S^i *d I jl j^-tll «Llo (j-o '*j-^ (JH * ." " (J^-J L^-"- *j-^ 3 n ii h (_£l 1 70 : I (_ji£. 
<l i i n i II £Jlj& ^j a j ■** sej L j^wC-i a 1 1 gj >■ ' I * q C*^ 1 1 ■■ J^ /y3c-LaJI ' °*j L^aJl jl_u4 
. L^isJU-a C^xj Jl3 oLjII ojuk i2ul£ I i! 40 : I ^1 
(_gjL>J,l ( _ T 3 /ySe L^aJI i 3^-LaJ I CjLiiJtA *L2JI (j-o /J^JLjJI Cj^JjJI J ' '"'"' "J "^J 
^1 dJJJL^ CLij l"tl I j_A jG_*j JL3 Jj ..USa clj Ij-ptoJ I j jL^J^I ^ 3_uUI 
L^jLiiitxJ (- S U j I se j II ^ialjjli l _ 7 i^ ^-23 (_ylll (j^' jj^jjS i ill 'j* ijL;e_JI 

. jUtoJI ojui /_^ I j"N .Vi'aj 
5-jjJ IS i nVI 4_LjJl^j 1 1 i ii Ij-fl-J I J Lj i iij-o 4_bjua (jjj.1 ojufc <tliLoI (j-aj 

U^ -. w^^ 56 ^' "4-° cr^ i~- ' a <*j (j "^~ L«-ALilSLa «Lujj>JI j^" 2^jjj ^scj 

. i la i ualu I 
/_ae LtaJI i Sj LaJI «Li-a iLSJI jJx. L& jLaLjl i_c2J 4Jujl^ CjLL>LlL>-! i_i!LL&j 

.4jlca jlj^j '"'N , ^"' a (j- L^J La 3-!ljLi lillij 
4-»^L>- i-j^uul 4Ja i ulttJ ^ialjjiJI £jc I Jljjlj oLjJ,I eJJt «L2J! ( Jj^aAj dJJ ji 

(j£. I Jj-»j Cjl^ILa^Lp Si iSic ^*-i (_5-IJ ij- 1 *^ Sj-lj^ cj La 1 1 ii 1, j-x-A I (Ji-!^ jGju 
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dj-s^i IjJLo £y\ i ii o ->■ (j-C (J-2j V (j T" ( _ T 3 CjLlL>J,I ojui c-u-taHJ i^JaLfuJI 

.^j*_J1 ■»■ la i ■■ 
^^-CjJ-J! (jj>" ij-^ <J^ cj^*- 1 -^' <-2j_i^l 0L1A ^yCjjJI (jj>" ll>^ Ij-laJJ 

LaJ&jiIa uajijjje-o 3Jj£Lo S^j£ Jju 4-Ac j a Laj I jjx_JI •»■ U , .. ^t| v j « . ^» 1 1 ^^3 
3-jj_lJI 7rj-i- Jl-Lc J a i "i ^^Jl 4-l>iJ3j ijjtaJI -" I J^ lr i ^1 «GjLcLJS 

JljJl^oj i i 3j_iaJI tLalaJLa ^^3 L^aiLsolj t-u^JI <icj-<-u «L-uIj.} <-;-*^>«-! ilLt ji 
j_^l_L»JJ ^.aKJI C^SjJI lilpJ (_^ liilij iaLlII jlj^o ^yk: rlj-aVl 4fTj^ 
a\ jiill (j no i"i!1 sj-iiaj liLSUajJI 4j^c_JI CjLcjISLIIj i Lj^-uSLJI (JILo tLut-uIajl 
(jJ! 2jj Lentil jljAlj CjLiL>J,lj /"»\t .>.^tl ajjb (J-lL>o ( _ T 3 /yitoxm LosjjJlJ 

^^-S jl j I J J2?l ( _ 3 -3 f, se '^ j| i Qj LaJI oLlo tlJLtl (jLa l_Lu (ji (jj i u Li£j 

j_^l_L*JI J_i-a ^1 dili ^1 Vlj 3_Ll*-o jjj^- (JJj>^ ^1 s-^*i ^brP 1 ^' 

ulil^-iilll (_paju JIijJl^. ^1 (_£J>Jj JiJS Lxj) i l(jl_il-*jj L&Ac i—JjuJI (^ 3_L»-LiLi]l 
oLj-o Cjli (j-J^SLi!l «GjJl>- A?ula-ij| jL^Jal jl Cjlj-ptoJI ojSi La SjLcj 

. 4jiiL»JI ^IjJ^lj i_jj|jjiJI a j i ii i L#j (J-Sjj i4_j£Lg3 

L^-j-3 ^Ijljjj tjj i i ii II L^-ll^ J-«JJ iSjjUI (_gjL>JLI ojufc a 'I axi LoJl^j 
x-iLcII (j^s iul jjJI jljll ojui L4JI Jpj iaLc Jju LoLc: 3jjI jjJI jljll 4t,<n 
JljJJ^. 7" .' ' ^*"j 1 JLlL>JI (J4J" 1 (j-° 4j»ijLlII i>[jX\ )t-a jl tjl_La_aVI oLlo x_a jl 
.CjLcjoLII ' aXlae a j^il! 4-p.^ LaJI Ji «L>JL»^3 jL^Jalj Cjlj_pc_JI ojui 
^ylll i^jLjLuJI Ijljj j_l3j J*C mi t SjjUI ^jLsJ.1 jsJl^j *l jjJI jl^jj Lojj£.j 
(_JL*JaJI i_y3&juaAJ I «L>-j jjk I J j ■* j .".". "j ij_uS jSLij^jlSJUl (^ L$J (j"n»1 
.iLajiS r I j ta> 4 aj 1qj j^^l SjL^J r^ I j -». U , „ U j" ( _ 7 aJI 1 1 j-ijajj I 
j_lC (_£jL>JU ojuk oLla ( _ t 3 4jjI jJI tlrl» ' mS j! 4_uii •» J 1 aJ (j-ajJI jJ^xjj 
L^-iia-H-l (j ii »"ijj 1 I jj« 3j^vjJ,l CjuLiJI (_pmj (J-iJi-j^ iCjLcjISLII jjjJJ «Lj£l£ 
^ LajLJ U uLaJI ^1 Lfli.al 1 ii-vj 1 a I 1 >." j i-LJl 1 nl (j^ I jj" La Cjjjij joj ijl>-VI 
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1 1 (jj-1 iU»">U.I ' ■ » ' aJJ i4_uLuJI LiULJI 1 (jj^i dJbl iSijj i"<l »^~ , ,. «i ^J°| Jj^e^j 
4JjL2J,I CjIjj-»- jll (V^JtJ ( _ T 3 £LcaL>- ^ fl-t-aj j y^~'j *j^& J'C i"n «Lul jJLlI .iljJU 

j<sJ «(_Lvj_o ^^J! Cj-L^sjj ijj-iJ' L#j Cj-ojJjj jls Cjlj_ptaJI (jl JijjLi^. (JL2jj 

.(j-w i nil i_aVT jl CjLIo .-I L^aJl Jjlj VI 3jLl«J,l i a Jj la 1 1 (_y3 I ggJj J uall (j£i 
(_ T jljJLll * j mi" II Sj A I la-J 4_*i_i_lJI cLq I f J_Ul 3^-4 UaJ I 3-Li l_2jJJJ 

^LiaJLJl juu VI 3jLc Liilj-ptjJI I jjtj Jj^aj V 3JLv (_yij i(Eutrophication) 

01—^0 L$_l /j-SJ-i (_5-jJI Cjl^JjajJI <_>-2JtJ (_5-3 7-Jji3^-l SjjiLliJI Ojui JJLjJJ 

j|jj,| 2 j , ,i'i 3.sLij (^3 c-t-LLuTu oLlU oJ_<fc «LaJI (j2? diljj i^yje L^aJI i Sj LaJI 
1 , ^ j , ^ ^ iCj1^_pt_J1 tfjufc tfLj-a (^^jS CjI d i ■■j^'l CjLo^^ d i 1 n t S^Ljj ,£l JJ '^* 
(jj-ll (_£Jl^vI (j_o 3-ijljJ d "I se ia II 4_*JLi /ySe LaJI • 3) LaJl oLlo CjjI£ I jl 

(Jj^tHjj 1(_ t jIjJlII * j m"i 1 1 2JL>- (_yJI Sj-istjJI J uaj Cjij^JI jj>xjj .Sj_u£LII 

•^rh^ ^iZLui* ^1 
L^JjJj *-i-oj i^LuLU (_gjL>J,lj Clljj-r jll OJL& (JiLa l _ 7 ic 4JiaL>J,l (jSLx-lJ 
(Jjjj 3jLp- 2^>JL»_a /-a LaJI i aj iaJI oLlo Cx>J^£, liil i j jla^JI J*v iSJI I Jl^j 

. m *^ LajL^J I 

(_se La] I i Si LaJI oLlo ( _ T i^. ^j^*-i (_^i!l SJljjsJI «L>JL«Jll dlLJ »c d i uUj 
jj^sLjx. Ala i ulaj Cjlj_pcjJI ojui (_jjj CjJl^o (_jjJI I J ■ ■■■'" cLtJiiiIajl CjulLsjiJI 
(_JJLj>.I (^ i.>jLa-~ ml 4^>JL«II i-»IU->« (jV Liilij iL^lS S^^^jII JalaejJI 
j>LjJ.I ^yjj J at II I Jl#j aj^j (jlll I j ■■■*'< SijijjJI 2-pJI CjLcjKJI iL^i^ljjs 
aJJt JjkL^ (_,!£: (j^IXI ?(.<«1I (Jjj Ijj^ 3^>JL«J.I oJUk JiSj dil jaj iSgjtxJaJI 

3-ULAjiaJI L^jLu (_yij CjLcjISLII 
(_JJl^>-I (_p_4J cJljLo (j -> i^aJI ' aj .^ II 2 IS Mia (jLa L*ili (jjH /<si.jJLij 
(_gjJ! JjL^JI -1 se LaalJI Jjlj Lcajj-ai. i/oJL»JI Jj^ (J^ (_y3 2 . in'ij-ll J^l uiXI 
(j_o (j^j^L^j (jj-ll oJ_a aLvJijIj i j i n i 1 1 I J_a (_yjj (jJ-ll (j-o j-JjSL! CjJLs. 
i_t»-I^JI I j~l alie "j (_ae lqJI i a. i^tl <L« <-<L < a 2 111 jtl ^ \IjJ tlj ,(jl< , „tl 
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. (jLCo J£ ,_i 3_S_4_j_1 1 jj^sLi^. ^Ir }LjL& LtaJLJa < . j r n"t (_yl!lj 1 1 J ' " {j^alacgll 

Lg-j-a 3_jj| jJI jljJJ (j_o i Sj i a 1 1 oLlo (j^ijliej »_.U" , „" V l_^_j T VI iJaJt-uaJI 
i4_uLui_jSJl CjLt^JJ (j-« '-^-^■J iCjl^Iiill CjLo^_«j ,/-»! A , ,,j All CjLo^j-a :<J!i-« 

' I j '< " 3_j>JL»J,I oLj-1.1 (_j-j->- 'ij **• '^^ ' Si * — ■ 1 1 oLlo «LHI jI^j ot^ ij-^-lj 

. 2_uLtl ^jLsJ.1 ojui ^ 7-%a^\ aJJtyj£j3 S-lLjj (jyJI (_gJiJjj-u 
(j-« j~±& ^_4-LJ *1 1 1 n ilu «Lu_uL_ul _Mj_« CjI^jJJIj OUj ..j All Cj Lo^-a j xu *"j 

«_j_ill| 3j_aUi ( ^ ) _a (^Lju 4_uLU (_£jL>JU ojui IJ^pJ '' IujS (JS loJ CjuLjJI 

j_a"^| 3-jL^J (^ Jjj;tljj i 4£1j Liiuil I o Lj Lll Lj j i _JI ->Utl . £, 1* «i" j i^l JJLII 

CjI *^ *"'■'■ rt ^Jl 
L&jLaJl ^_A /yje-L^JI i & j LaJl ^Lla ^j-* (_>^ai^tlJ1 (jjjl^la jj-xia^t ^LS La-ijJ 
/- I r L*JJi o>Sj (j' (j^ '^^4^ 5^>JLjla I j". -s. 1 1 » « Jjlj 2_».jiAj,| jLa_J! (^ 
tjj-^- Lillii Jx.l_tujj i^5e_Jl -*■ la i ■■ ^j-^^-^j 3 °^ Ct~^9 t^ylsLtluJl ^j-^^-^j ^-*-i 
7-^l_ol (j-« I Jj" Lo juSj2 (—kjjijejj 2jj Lac jlj^ (j-a I j^a La < ,\r I SjujiSi 
0)1 i a II L&jul (Jj3-^ dJJjiJj i L&^-lC j '"'I fl i ..j All 
(jJaUj,! (^^ I j " >i II « a J^-«-J (j-* '^ 'I ' \) La ^l oLlo «LoJI (2>^-«-ll ij- ^ 
' . i J a ^^^ (jJaLUI ojui Qi^ V J ' a "l_i 'OIJ-**^' (j^ SJljjlJI 3ja| U 5e LaJl 
.O^-uJL. 4U5?I jJaLUI ^1 oljLiJIj ifti^l ^lj>II J^3 V (^oa. jcj^I 
J J uU (_5-J->- 4-j-ol i n 1,1 4_JLc (^lami ojuk S_i^3 (J3^ O' J ' a "1 ^JJ^" 

■ "'I •"" i "I la ijJjjJI L^j (jjSLu Vj i L^J^L>- oLiil t_ij_tuj 

4^>JI_ca j-iC- ^!>J (j* '^*^ ' \i 1 - Q ^I oLj- I J^ a ,_, Sl^ (j^II *i>*^' J-^-*^J 

(j'i/ dllij ,2 j<l Allj j ,^-^11 I , ^ j , ^ -^ (Jjj^sLsJ,! (j-o j_jiiSL! 2 j i nil Li 2^.|jjl! 

_il^_JL I ^y3-*-i jj-* <L_A_J I ^ Cj1^_jJ^3 (jj-^- (J-*>J' i-i^AJ ^j"'ff-*i t n fiU^jjl ^JUfc 

ojui J 2j '"' (ji (_, iSiieja iaLcuJI ^p'iil CjI j «LLl2IL!I CjljJLoJI ^_)^»_' (J!lo iSjLiaJI 

.2_j£.|jjJ| (Jjj^sLsJ,! oJl^J 4JjLjj (Jj^Is (j-c tjl i nJVI ^1 jljJ.1 

j^c 3jtj-»J 2jj|jjaj^3 cLSiaJua ^^ /- aL SjjiLill 't-yjd tySe i-aJl ' S) i-aJI oL>-a 
iS-jalj ac-LiaJI 2 A U ', 1 1 2_j^3 2 .j , ^ -^ SjLjj ^Ir dili JlcLj Jl^j njlj^wtJI 
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(_JJlJ 2jj-3 jJ-J (*-' r - - .'^J aI o Mill (J!Lo L^la «L>oLl!I <£ljji!l (_pmj (3^Jj 
JlJX. /ySe '^tl i &j uaj] oLlo «L>J1jla ^^jj 3_ajLJr"i mil (JjjIjiaJI ^^i fwj i uj 
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..USa 3_uJL!l JjjJI ^yk: dili I aijjj Vj iiiJ^Lglj-uVI 

■ l^g^l LajlVI 

i <tM j-. ,„VI ^ SJSL^JI SjLjjJI ojui t_^vL-ajj 

.^ISLcuJLi 2L«j>ojJl! 

(j^jla ^JtJ (_yJI J '^_' ^IjLii I Jl>- iJjLUI 3-aL<iJ3 ^1 
CjLlL>J,I 0J143 i(jjJ.I ojui j-ol ^jlr (j^juLaJI 
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i- A j| A ', tl d j oS > I j 1 j i«Lol_«JI ^ a L^aJI (_jl^. Llo_^». a,jj JS Lj-Lo (j^alacaJl 
JiJ_^jj '(j-L 5000 (j-o^iol i^ULa i3j_&Ll!I «LbjLo (j-° '-^-°Ji p-^>* Ct-^' cUli^aJ I 

.(Jji.'^l /o-ca^aj<JI (_)Aju (^ Ij-JJ^ ililj ^jlr 
^i^x>. I jjlf CjjjjJ *l_o^l! 4j^3jjla CjLiL>JUj CjLjuii!! eJJt [j£j3 LJI^Jj 
(_gjijj Lx_« 1 I J^" 3j^>-jJ,! 2jj laajtil ^Ijll ( " 1 i n <~ tj iCjIj uuJIj L^_uSL1I (j-o 
. LjJ 5Ja-jjJ I *^y^l ct^ (jislj-a^l jl iVj'tlj <t$j^£L!l 7cjIjijJI jLiiaJl ^1 

i«LuJiJii! i__JL«JIj iic.jLiII CjLvL-jJIj i«Lx-!jJill ^_j"l 1 aJl » U a j , Jjj " LiaJlj 

t Jl-l-i i"i " 1 1 j «1_LjJI ■ " 1 L 1 1 <* LLL (_>^i*j (_jJI SiL^^L ijJjjj/j^j^I cjI^j£.j 

CjuLflJ (JjO lAj_lcj 1 ->! «utl uLSjj i«LoJu*J,l CjuiLsJU (jAauj it—iLiui-^l » Uaj 

U Lb 2 La J sn 1 1 3-Lit-uiaJI iliaJI ^ v2jLLii!l a JL4 JSLi LuJiJl Lj| 3J9 
.JK mi^/I pj-u-o i_pLj]l (oSLII lAjfc (j-o (J a I "-"'"' Q\ 4-l*-laLiJI J^^ojlJI <".<~ 1 1-* , ,.l 
A3e uaJ I Ig ft^e 3> (_7-^ ^ u-t^QJl CjLiJL>JU (j-* (j-alsejJI 4-1^ » <,*•> j t ^" 2j 2j 

n'lj'un^LJl cjuLflJj i«LuJl«J,I i_*1«JI *.(JiLo cjLlL>JU ajjt ^)^» j t2A-!j " " a 

^1 4-L«-uLLaj| (J^I^jlII 4ajL2^ » jl^"" uJ i LjjJI Loj iLx-iJ^ill CjIjij i nil (JiLuij 

.CjIjJjj/ SJlC SjJ, j-j-«j3 V (jPJ! «C1jQJI 

J^ (^ oLoiitxJ ^j-fljj (jl^ I JL^J j i JU-^pJIj JiJuJ! «jb (jl^ dj'i/ liilij 
ojui (j-o (j a I -»"_' (jl (j^ V JlaS 4(_JL» (_,i^. Cj^LJI cUS *u 4J jjaiej Vj i(jl£Lo 
o^ljj Liju j^>-l (j"-° Lr^l (JL2ILiVlj (jliJ.! «L>-jLj^j jJt j»3-0J (j^ oLLAill 

Cj L<_o_-^-"l! 1 ojui ( _ T 3 (jS i nj (jLtujVI j ii" i nl (jl Jjlj LcSLflja ljui JL»J joJj 
x_«j>J 3JU\3 (^jljia J&-±! £)\ 'Lji^- L°lj-I 7c_u-oI Jiia i(jjj,u SI n i nil 3j_u£LII 
L&j_lcj 2 a L< all ojui <-iJ><J (jl LSLxj) Jjlj (<sJj i Lj-Lo (j^ajjegjlj CjLaL>J,l ojui 

. d (S i h a (J^>- J ^^^ y-g^e r LU Cj LiL>J, I ^j-* 
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l n\ ft ! j/il ^" I I ittjl jjjg A ■ \ t f\ II ■"■ IA tj^pj l 

(_p (J& 3Ull ojui I JljJiJo LoLtlL&l CjuLaill (j-o i_ya\ieju\ dK i"ia ^ aljj 
iQjcj-o (_y-^- 3~JJ *• J "^JjJjJI 4 IS *u 3Jl>- (_jJI (jLcuJ^I (j-Li3 (ji Jju i(jlSLo 

oJlj* (j-3Ju J-2-2 i4-U-c.aj| '"«! fl I jj 1 (j-° (j-aJiealJ (jjjljia 3ji£. liJLuij 
JiJS l_«-£ i(jlj_«_«JI ,j£, SJljju SJjjlla (j^Lal ^^3 ( _p=j'iM (jlaLl ,_£ CjLaUsJU 
(ji L«-S ijLse-jJI oLj_o (_^ (_yiJ3 ji i4-t*3L>- (jlj-3l (_y3 CjLlL>JU ojui i 3j j>,J 
Lii i^jjLLiJIj Ouljj-a-ll LoLtla plLaJ JlS CjLoL>J,I oAjfc (j-o «lj^*-l {_y^*-> 
(j'-*.' (_5-3 (jjtxil (—3c LaJl i Si ' — ■ ^ 1 oLlo (_y3 (_ T iJjj (JjLUI 3-oLtJ3 (jjaiaj JlS 

>-fl-a- (_5-3 3-j-LuaJ I L^jLilie-a (j^JJ (jjJ.1 jj '"'*.' (j *"'^_' "'"'i alJJ I (j^-i 

. 4_cjJiaU (^Ij^jlII ji LaJul ?TjL>- oSjjl) (jiLol (_y3 «L*-oL>- 
i ntjjU 3j^>-jJll '"" uaAseJu I ji jji>JI (j^\* (_j-3 CjulUsJU ojui (_j-iiJ3 JuSj 
i jj** (- ajj (ji Jjuj icliljlj^>JI Ala i uljj «Li^aL>- jjUi- ( _ > l3jJ(JI I Jl^J jjLso ji 
i(jSLxj) 3rP- (J^l (_y3 LjiaJLJaJ 3j-aLi. lIiIjIjjs. I fcilc j-4J 2 ■ t ■ — ■ T 1 CjLaL>JU 

dUi J^-«-J (_gj i njij i3jjLjc_o (jSLoi (j_o L^jJI J-^-y lS 1 -^' mLh-'W Ls *"' (°^ 

.3j^l! I -»■ u . .. 

Vj i4_LjJ tc • • aJ (jiaLUI oJufc (_y3 (_>^=j 2l3 i<_j^-j£. 3ji£. tLSj^iaJI oJl^Jj 

J-*^3 (jJ L$J^ niiTi* Ul S-aLal ^ jl idUaJ! ^ dili Jl*j L$*l ji&LiJ <jSUj 

U^>\j£l il f>a«J (^^ L$-o I JiielL-u I (jSLxj J^ (j^-Ij i3 ) jiS il i La J kjual I j>JLA JlLo 

.3^Lc (Jjljijv (^1 L^Jjjj>o (jSjjjj i(_jjj>-2l 

(jl_3 (j^La^l ojLji /j la »"' (_yjJI ^-i>^' 7" ' " 3-5^ jl-la^2l ■ t-j ^ , ,. Jucj 
CjLaiJtA (JA i j~ >i i La (^1 J cjaJj t 3-i3eJa-i^JI 3-J^pJI (_,-3 Jjiiilj Ji^ jJaJ.1 j>Llo 
oJlj* (j_o Si ta->JI .iljJ.1 jiij oLJi,l ojui (_yaliej i ■■" Jl^j ' \) J aJa^a CjuLoJj 
till jaj i3_uUI (_gjL>J,l uj\\ i gXaj i3_j£jj>JI j>LlI,I (_,JI l(j< a L^lojxJJ Cjbl fl-lll 
.Cjlj_pcjJlj jL^J'ill oLloj 4_j£^j>JI oLl1,I Cj^Jj (_y3 cL2j^LaJI ojui < » < r n" J^ 
Jl^v^j V (jjJil (j_o j-jiSL^ i4 ^^ LaJI eJ-& aLoI (_Jjj>.| 3jjj(j^3 liJLuij 
Ojui (j'-*.' (ji J^J liiljjj iCjLoL>J,I ojufc (j^jJ sLujiLLa (jSLol L^-La t_j^aJu 
I J i 3 jJ (jjdl (j£. Sj^-tJ CjLaLcu^ (_,JI CjI fll>J I aJJb (Jij (_,JI j La i iaj (jjdl 
.CjuLiill aJJb 4 i-i K" (j^a Ij-JJJ ^-^>J 4j1a£. (_y*J i3JjjlLo (jiLoi (_y3 
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jiaal\ 6JLSu&uo ijJLUI 

^ J 3 . 3Jlj*-jJ,I CiLjV^Ju j^v i in i nt^a (jL-u 4_bjLo (jjJ.1 oJui 4XLol (j-oj 
(j-3jJ jJLojIjS 600 J^c-i (_5-II J'^" <lljj-L> 5-31 1 ill, L^jLiiJe-a (JJiil j La 1 iaj 

. f. IjJEjLiaJ I J Loj ( _ T 3 L^J Lilie-a 

jl jL*Jt ^ 3, 1 ,^, 1 1 ^ULUI *I_SJ! jLv V :jU^I <> cuLlii»J.I *[2l\ 

jJ=> '"«! a I --I I i>_L^i ^j a » _■ " ,i-<l ^ I ^-t I aJJt (j-o I— ^S_a-5^»- Lug] acJ '"" tax>J I 

J-a-lj 1 n II L:r l\ J '^ j I r-lj-o'i/lj 7-Lj^JI «Ul3Jj JLSj itUI ?tJ 3_5^ J a loj 

(jjJi! (j^xJLJ (_jJI (_£_^>-I 3j_o CjuiL>JU oJLfli 0'"*.' J '^.' i-dJjiJj i^ialjjiuJIj 

. jUejJI ^Lo'j-"' u^r 3-aLSll 
4-ae i*a-J Sjl iaj| jljj,! (j-a ^^jjS (^^^La-'i 1 11U j^c_JI oLlo j^j-23 Jl3 til! jo 
(JK miLi c jial_Ll.l oJLjfc ^^3 J^tJl pLS (j La «"_« JLSj iCjLjLiill oj-fli (j-o (jLcujVI 
U$ju1\ aLtallLj J>Li.VI ^1 dili J£ i^^Jj JlSj iCjLjLiill ojui (jjj 2iil"^e-a 
.oLlII ojuk ( _ T 3 (j"n«~ (_^d\ "^i^^ jLh^"' (j- Lh-*^ ' . ' ." "JL9 DJ'J^*' 
(_yalaulJ tUJj^aJl CjLiL>J,l (_K"tj (j^aej (Jji Ul ^)^*' ^J'V :CjLiL>JU (jL^l 

. «Ljj^SLII juIjj ^^a ji 3j£jill! ^ Jot", .n 

jj-« (j^Sjj ^iJi ^ rt ' 2 II I ' a j ' *~« >■ i L^J (j-uLi ji ^ rt ' o dU 4jj1^j>J1 ^ axilla 
g^jJa-jLJ (_,-<kJ ' I J Ul T Laj i— 11 Mi->.al (jjajuj i(jjl aiill » La 3j n_aL>JI (jj->" 
. (SJe-flJI (j-o 4^>oLlII 2al LaJI (j-o I^^jjS" ■ ,'j"\' 2 al LaJI (j-o l^fJ^ 'j^ 
(J^lLo 20j^e_i 4_oL<j_SJI (j_o ^Ij^v^LiS 3'j-*"! lj-° 'LsoLlII 4^UaJI )«-1j3j 
aIj^v^Lo (j^jla 38 -28 t^£\£3 4jj\js>- 4^Li3 ja^tjlll /j La »_' Lx-Lu lAlj^v^Lii 

(j^£jlj ^y^JI 5-aU?ll 3-iuaiiJLi MJS 4jjIj^>JI 4^l1II Jjjjj ij»|jj».^ijS' JSL! 

. A^jtillj ->! itLaJI uLaj (j-o 
HJJtxlI 4 iJ ' a II CjLiL>J,l (j-° A 70 ^*-i (j-o ^j^alsegll «L2j^IaJI ojui •»■ 1 1 ajj 
joJLj LajLJ-t^ 1 1 J ' a (_^a_Ljtl!l i_l jlLaJ, I CjLjLiill (S^*->- (j-a Ij-J^" (_P-23 (_yjkj 
5j_uS 4 1 1 nil i " ) I dl>J I i>Ju^ («^*->- ^)^_ ^" d^-^ *^*" 3^LoS_) (^1^>.V1 4-J o^ 

(jlj-s^/l ,jj5 ^jUII jLojJI Lol i^^La'i/l L^ajljv ,3-a '/95 j^tj ^1 J ■*' jls 

.(jloj'i/l (j-LsLi (^ (^Jl^ jj^* 1 ^' CjLlUx. Jjlj 
^j-a ^j^ '"*■" '■ > ^ i j ^ U j La I 4_^>-j ^j.* <; Lu_uLLa 4_dJj_Lij1 i>Juk jSlsu^ 
j La ' 4_^>-j (j- LaLx-i sUjjiLlo j-p-«3 V I J iS la i <Lxl-LaJ I CjLiL>J,lj diuLiill 
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l n\ ft ! j/il ^" I I ittjl jjjg A ■ \ t f\ II ■"■ IA tj^pj l 

(jj^liajl 4_Lo /O-b CjLoJl>J,I ojui (JL^! d^ <-£Uij iCjjJLiJ! "LojLoaj ^ o"i (j II 

. sl_^JI ^^3 CjljUJI (j-o j^u£ jJcS 
d j Mi"t (_5-Aj ipljj^l 3^Jj(ILa CjLoL>JU aJ-tb (JLh* - ! (j- 3*3L*jI CjljLiJIj 
•.(_p_a 2 J ' J I agll .JjJS^JI pl^J! (J'j^i (j-° * ' '** * '^"'^ CjljLiJI J-fJ^ .Xa- (jrlj 
CjLoL>J,I aJJt \-frj2 tjij^^ (^" (jljiil Ui^ o' S-'^J liiljjj ijj^pjjlj jojtill 
' . i j a (j-C I L^a-j I SJljjljj i4-u£LuJ| (JjLjLLU (j^. Jj>-iJI JS Sj^J-V 'O^' ^J^*" 

ijLjJlJIj 5) j I u~t I i_jj|jjiJI (j-o Ij-jj£ L^jLlU /_^ CjljLiJI ojla (Jj»j>oj 

oJlj* (j-° <_>^2-Lie-llJ d-i^Li- '"'Ijjj-^- i ^Iji^ll 0Jl$J (JJJcJj 0' J ' a *_' ^JJ jJj 
4j^sL>- r-lj_i2 -i^-J jl 'Cji oj i ii-vj (JjjLs.} (j-o CjljLiJI eJJt ( _ T 3 La UaLiJj-JV 

r-j-JI Jnml (j-a CjljUJI L&lS *-3j3 (Scrubbers) Jj-cuAJI r'j^ ,<u-uL) <_3jjlj 

.r-j-J! 3,^3 £yj , Ual ,,,",1 1 S U,| ^ jljj JjLSlI 
CjIjLjlJLj <L2JL*JI i— <-j!j iSi II ,j_o (j^alielll ^Ir Jj i nitl 7-ljJl JLcl i n~_g 

^^-iu (JlLo CjljLiJI oAjk jj '•**.* 3_jI lil (j^- JlcLjij Lai i ( 3'_>^ v ^'' (j- 4j>oLl!I 

(jj I J iSLlj i^Ltl (»^ ^ujjJI (_Ll23 (_ 7 jJI CjljLiJI (j-o 0j_lCJ CjJ^j£L!I Jj i iiSi 
(jUjSj ^ jJJI (j^j^£DI Jj i nSi (_,-iuj (j^J^SJI Jj i nSI Jj! (j-« LaLx-i Li^alseJ 

.CjljLiJI ojui (j-o jjSal «j^>JI 
(_yalselqj ^js>-\ (^SljJa (j^' ij'".' <^^''" ' "J '. Cj LoLiJ, t aI JlJ-"i i ul S^Lcl 
aJ-tb (j-° *'j-^' aIJlJeJLjjiI jL«-J (jl_L>-'iil (_pa*J (_yii3 ttLxLuaJl CjLoL>J,I (j-a 

.3JjJlj>JI C'Lx^JJ,! j-'-m » LloJ CjLoL>J,I 
CjLaL>J,l jjJu£ i4_jjjjlII j-i-^a 2jjj j i-^ ( _ T 3 LiJJ->- 'L2jjiaJI ;> JLA J n <" i uJJ 
' . - ^ . - — . 1 1 «_iLuiia ^1 «LujL«Ji,l CjLoL>J,I (Jjj^jj i3Jl>- (_ 7 1^. (_p L^jLJjS-a J i a fljj 
.3jJjL>- oLxUla ^Jl I J*^'"^ 1 "' jL«_i clx^^v 5j-Jt-i^aJ | 
Sj^ii-j pl^JI 3_cLu^aJ L^-ol JlJ-"ii ul jLjuj 4_l»-L>.jJI CjI iil-sJ.1 J i a flj i_dJa£ 
>_a--yTia Sjj^JjjI i nil .jljJJ "Ij-Sjj ^'jj^ ' '-°' J ' a *• I J' L3-^' ?" .->'' ij- 
^ia_t_j 1 /; ' rt » ' ' ^* i j t ' J '^^ '" (£-> ^£>- ' "J J;* '^ (3j3^^ » >1 La rt (^l jJj-u^jj 

.^jj^SLII 3'jj'j ' JllLvliI (JjJLu-o 
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jiaal\ 6J&JUUU0 ijJLUI 

5-1 al ■ ^"aVI d y»H ^J^*.' LjJ (ji i_jjL*j 
L&j-a^je-j J J i u-J 2jj ijac jlj-a (_y^ 5jji>JLl CjuuziJI aIjlJejj-uI j^jSLa-ij 
r-LiiV i a btLajl uLSjj n ^ mi-»JIj i(j2il i aJlj 'J}J>" : (_P- a 'Uj,i"N n I 4la i uljj 

1 jufc J>l i" uiL SjJelU CjLjVjJI ^ ilil^j-ill jnti aLs JlSj hjIjjII jLc 

2 al la_i (jliull r - ^"^ 3-oLx-aJI di Lc JjIxjia ^& Lh-l-lL CjJLxj (_£ jJI J** I &1I 

• AJjJI (^ S_t*SUI jLlaVl <j-a LflJ! 140 ^aj ^1 J^aj 

*-a--yTi3 iSJjlxjo sl2j^Lij (_flj^JI /yi ti j 1 1 ^ 1 1 cjuzL>JU (j- 5 >l '"" ■ "** ^ p-^3 

iCjLi^ojj>JI CjuuLu i la I seja i jj 2 I (_>i^J .^jU^tl < . , U^ (J!La 4_ui_lJcJ! CjLlL>JU 
AjJsr~i n_tj i(J_a_»JI ^ La i "j" a jul (_5-3 u^_uSLJI (JJiii! ita-AJJ I I JJt u^sjjlj /o3 

Qui t~ ( _ T a i« jLv^jjo jojjiI 3JL>JI oAjfc ( _ T a (_ o i aj (_g JJ! 1/tjLiJI (jllJ.1 jLc 

a LtlaJ I J jl—j O^ 1 * ' ""'^ 
/_J3 Lx-S i4 J ajj II (jJal—iJll (j-a j^& ( _ T 3 4-2jj_laJI oAjfc cl<-a JlJ-"i i u\ JlSj 

. «Lujjl!I j-i-a^ 2jjj j -». ^3 (_ij^JI i_£^9 (j a * J J (j-u-aJI m£>^ ^J^*.' 
: Jia mJj^-^1 4_j£.ljjJI 2 . t . — ■ 1 1 v^jLiLiJJ (_>iuu £yi (j^alacgll t^SLa-i dl! j£ 
CiLJ T~ (Jj^Ja (^c (j iJal ta-Jl CjujJ LjLojj "r i SJI (_A^J iSjjJ! CjLu jl^^.1 

ij^jlaj'ill (2>1 3 4 (_j-3 ^ a I V"iU uLaoJI (2>3-i rajJ «ULiL-uJI oL<la-»-!l f-J-«-»- (j^J 
i^jL) ^^-S 5-ajLJr" i ii U 3_j_L-a^/l Cjl ajjJLl j^^c Ij-JJ^ /ajajsJI (^ Jjj (_yjkj 

.j-aVl 
.(JjLcil (j^ «L>oLl!I CjLaL>J,l («^>- (JjlSll a Jiir" i n"t ^js>-\ (JjljJa ijJLijij 
CjLzL>J,1 a_LA JaJuual Ajusi>- 3_J | ^| jJ*-~ ( nL LjjK i u ajTi < (j-U.1 jj '"'*.' ^''^ 

. (Garbage Compactor) «3^LaiII . UAI ,u,> joj^Lj 3J^/! a j^ ^kjjuj < UjSL2JI (Jj^ 
L^jjj>oj ijjjLUl '"'■ diae a (a^?E->- ^yo (Jj-Sj L^jI 4_SjjJaJ1 ajLjfc^_La-i La ^a-Atj 
J j i "_« l*L! j_ij i ( _ T lua2l I ^ 17-^ f-Jj (_t^- I g 17"^ •J~>J£ ^ ^^t!-*^- 13 4JjS ^1 
(JjSJI ojuk i-^uS> flj 3jjj>j-a ^1 (^Jp «LiiaJ>JI ojui (3^-Ij 'di^U' tULflist-a (Jii 

dJJ jj aLsls i3JSLjJ! cjLiiiJ.1 j-«j>J Sl^m (jSljJa ^LuJVI p jujI aJsj 

i_3j_caJI 4 S, j mi (^1 (JjLcJ,! (j_a till d I >J I j>J_<k (_LaJ>«J L-aJUll /j-a <J S. j mi 
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\a% a .j /\l *i*l I I iaj| jJsQ bhiJjflJ I ulAJ3uoJI 

i_i^cj l*U jjj 1 2 a I i aJlj tlAi.ta.ll CjuiL>JU f-*^! 3JjLx-a 4 lj , uj J^J-JJ ^>J 

«_«j>. 4-tl 1'* CjJIjLoj .(JjulII Ijui (_3-Ij^i (_y-^' CjISj mi It (j^-V^J' Jl i4_bjj,l 
jaJj i(jj^_3 3j^c J_Lo lI^jLs Lo 3_jjJlj stSj^laj j<u3 (jlS-o (_p (_y3 4-aLg all 
4j-oL>- CjIjLuj/ LjJL»- cLlLui (Jj-il£ (jlj ^ V I (_^>- Ij-J^J «L2j^LaJI ojui jj tajj 
2 al i^tl ' La » i iaj 4_caL>- jjjijIS^j Lg^ajtJ -SJ^JJ ijJ^wiJI I JL^j aoJD (jJJLlI 4-<tSL*-a 

.3jl»-I^JI 3jJ,I u^ I j *" 

( _ T 3 I . --» j . ^ ^- ijlj^al (j-° Ij-jjj CjuLiill (j-a (j^aladtJl CjLlLac ' aJSxij 
(j_o (j-a-LieJJI ' fl I SJb ^Llo SjijcliJ CjLjV^JI (_yi2 . Lj£.Llt*3 S-ajJilU JjjJI 
i LgjLjVj ( j_a 4-jVj J^ (^ jVj^ 03^ I I J 8 (j-^-j La 2 • t - — • t1 CjLxL>JU 
(J-3JlJ (_yJ-II (__>l3j2l *lj_<ij i^'j-^f 'J '(J-2-1II > fijt^j ra-3j-!l I Jlj* (j o i tajjj 

■"'I aljj I l-^aii 
j Laj»l (j-a 4 < miU SjjijJJ! CjuLoil! J-f^xi *.3-JJj-(JI CjuLiill (j-a ^j^lA»~tl 

.(jjjJ! IJLa> ^ (_^ajVI JaLiiill <j-a 3^JLJ| ^LaLkU 
CjLLir*JU aJlJ-'ii n" ( _ 7 Hll (JjjJI ^j a » J (, a j J p J^ ■"■ J CjLaL>J,l ojui x-ajajjj 

. 3_JJ|jjJ I £Lujj>J I 
(j_aj i3-JJ|j_Lll i~il La -. t I jj_a 3_jj|jjj| CjLjLflJjl j>J_<k ^) '— ' i X— <j^v JlSj 
( _ T i jJlj^sj i LaLc 40 J^c-J JL-La 3jLjaJLl,l lIiLjVjJI (^ 3_ujj>J| i - 1 1 r- I '. , ^ 1 1 

Nuclear waste) SjjjiJI oLLiill (j-a ^^l^-'tl 5-mlj m; (_>oLi- f-j; uu LjJL<i 
Lj_Laj LjcaLij-i x-^iiil!! I j-tt> JJtajj 1 1982 aLc j_ljujijj ^ (Policy Act 

^^JLl! CjLjLfljJI 4_i_0 -iJ^eJ L<iS i ( _ > l3j2l jjLj^.! (_ T 3 CjuLiill aJJb !JfJJj!eIii 

JjSjJI (jx. SjL^. ji-VI pj^Jlj n_gjjiJI Jo^^JI ^xJaacg] La>j_p^3j i aojjIj^jJI 
Jl_JjJLI 3_jjjJJI CjLLaj>J,l (j-a /tljj (_ 7 jJI 3 « iA,\ CjuLiill ^j a « J j n'll^" i ii U 
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jiaal\ 6J&JUUU0 ijJLUI 

SjLi^. (_5-*j (Curie) « (_gj_jSLI I » 3jl»-^j CjuLiill oju* JaLfuj (jjjL2jj t (. L>gSJ I 

i226-a^jjIjJI j La * c (j- iJ-9>lj (*l_>^- (j-° JF-JI— ' 1 1 (j^-l * miVI JaLAiM £^c 

.^ll JSU i^jj^ 100 ^^lx (_jX.lt miVI L4I3I uij .ilj Ijl Sjiai. obi doll j-jIajj 
ajjjIj^jJI 4-aL>- r'ljjidLi-ul J^jC jtJji-LJI j-Aj iCjuLaJjl eJJt (j-o (JjV I Pj-^'j 
j^e_i '"'I J I a I II oAjfc xAjj J13j 1 '"^ *>fP CjLuiSj (JjSjj 1 _}_oJ9aJI j-uJa-goj 
50000 ^=-1 ___ T JI I (j IT - ^ i_H* a i3 '(**Jil <j-o 4-a-jja-"i ml I 3^L>JI (<s^=->- <j-o '/86 
.4_Lui (_p CjIjU*_lo 1000 Ljjjji^ ^JjlJ-i <Uaje-o JSJ i_*jlSLo jluz 
*>l < mi VI 1 tU-La (j_o jo-C.j-11 (_, I « 3 .(_£_>_^S 4 IS mi a OuLiill ojufc JlLajj 

uic Lk^lj^vl jl VI L4I0 £_Jo JSL! tijI^S" 5 ^yix ajjj V (_g jJlj L4I0 jjLLtl 

SjJl j 0" 1 1U CjuLiill 0J14J ( __ r g.l < mi VI da I mi 1 1 1 (Jji^cJ 226 - ajjjIjJI j LaJLc 
.CjuLiill ojui 4K mi a Jjlj (J^o («Jj ii_jj_>jjJI <t»-j ct^- a """ 1600 
(j_o /tlLij (_5-J-II CjuLiill dJJj _a^2 SjjijJJI OuLiill (j-o ___ r jLjJI pJ-iJI Lol 
^^Jl L&jjju ■" 1 .. V<* ( __ r jiJ i3-^a-Ltl CjLLa^J.1 ^^S oJj^jJtl Cj^icLill Jji 1"") 
mJjJLso (_j-j-!1 CjuLiill (__r<ij iplt miVI d La 1 "j" a jl *> aj » 1 '-■ Cjuuij . ^ 1 n^ 
.JjJSjJI (_p-«j (_3-*J pi < mi VI 3-J_jJ3 CjuLaJj 11 La 2 3 LoLv-LLu *_iljj jlj-a (jt-^- 

.MjjjjJI (j£.mi (j-o xjlIII dJl^'iiill 
ijjjjjij^jf jl 'j^ ^-y^ (j"^ pL*-"'V! 4-La 1 ..j~ « jl d Aj. ,'--. CjuLiill Jbj-jjj 
V ojuij idlti 4_lLJo La J I JiJjmjJI SjsjI.} CjjJj (j-a 7zHu2 Jl3 (_j-Aj . (Jjljj-u J I 
f_^ i_jji£Lo ^ILo 500 (_,ix- JJ>i Vj I j 1 nit jujuus I g 17-^ (jj '_>fP I j laa- (_p-«-i 

j <i" 1 Mj V Ljcla 1S1I (jl LiS" iCjljU*_La 1000 Ljpjjjs Sjj^j 2U-> « J£J 2 ; , „t| 

.^jju23 ji& I ^^ix. «l-Lu 500 (j-° ^h^I 
i |_ajjLj_)jj Jijlj t g- 1 < miVI ^ La i "j" a jl <tn-UL.ua CjuLiill ojui 3jLc (__3JlJJ 
(_^3JlJ Ij_uJjjj/ (_y^ .(_pajVI (jiau (J& ("i («i i nVu 4iaLa^ «L<^aL>- (^pLol ^^S 
il1xjjIjj>JI j^iej-a (j-« CjLHjIa ^^ (2>3J3 JjjmjJI ^^J , J^utl ^jj CjuLiill tfJLfls 
JjJ (»>Sj L«-Lu i(Asse) «(jjj|» ^yS /a^tAll /o^vLio Jia-I ^JS ,j£J3 L_uUl (_j^J 
( _ 7 ix J^taJ I ^^ CjuLiiill ojui «L2JLi LuLLaj^j i LSwOeijj 1 1 JaJj_a> :JfLa ^$j^>-\ 

. (54 joJSj Jt^>-j^) i3j_iJL<^a CjIjlSJ 

/alji dil^Luii! j^a^JI Jlo mj>2JI (j^UmiVI JaLAill cjli oLjI dill Lol 

(0.3 i Lj3l<2.I « Mil i^ajuj Lgjjlj^*- Jiiflj (_ T 1>- «U.I-J 4j-LLa Cjuljj>- ^^ Lflsj-<tC. 
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\a% a .j /\l *i*l I I iaj| jJsQ bhiJjflJ I illi IflJLifcflJ I 

( j r C 3Jl_ljl_j (J-LsL-La (_y£j 'J-H^ (3-*^ Ly^ O^J^" ' (J-^ 3 ^ 1 Lt^ i -^LJ^ ^V tl>^^ 

.(15 JS^i)«il > ^ll 



Jjjfljjl 7"LHJ1 a 4_aL*JI VjSiJ * * ' a a 



S I >>^SUI JljIjj 4-Lue-a 







^^J^^rLl^j^lc^^jjjJt: <^ 



(15) JSL3 

(_£jji!l (j^,! < i'i^I JaLiiill Cjli SjjjjJI CjuLiill ( 2>J_) J ' e ^ 1 >Jy>^l f^J-'HJ 
(Jljjjej-a ol>>" Lr 2 (Oskarshamn) Sjjjijl «(j-aLiu jK mj?)> 31a3c a (j-a SjsoLlII 

27 «Lc Lfljj I j i I^ILo 2 1 4j^5j^. j i I^ILo 1 20 4Jjls *-1jjj < \j^la 25 j t~ cj-^ f-^J 

4_«_ljl (_,JI 2 i i u 2 a (". ! o i nVI (j-a 3-Li-ajiia <icLJS <tii.lj ^^3 JL»-JJJ i \j~ua 
L^JI o<"i ill (^SLa-i liil jjj n'll^" i nil JijJS^Jt (j-a Lila 750 jjeJJ *_cujjj ia! i n^l 
j^J-a }L»_3 I j aljLJegj "I ijJJ i JUj i nil tUeJI J£ (j-a SjjI^JI (JllLll fljJI (j^jJ 

. 1985 j»U 
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jiaal\ 6J&JUUU0 ijJLjJI 



jlj^ (^ i_£jji!l (_yg.lt iSiVI Jal mi it I Cjli <J1) Lj LiJLl 1 ojui ,_^J_>iclJ S^La i_Ltl_ui 

aLc I i ii 'ij-flj (Marcoule) « Jj£jLa» ^^fl e-jjLaJLtl oJlj* (^jl c^xj JiJSj 
jtsj i(j in K" S^La «_a CjuLiitl aJJt dais. (_i3 42j_>JaJI oJLA _>^Je ^"j ' 1969 

da I " sej tix^>- i«LlILc 3jIjj>- «L>-j.} J^. Jj"^ QJ^ (yJj uojIshII ,-3JJ L^J_La^ 



4_)ja_Ul CjLLil! 



7"L>-jJl _g^Jf i ii a 



(j u__)_tjjj I p^' j 







(16) js^a 
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l n\ ft ! j/il ^" I I ittjl jjjg A ■ \ t f\ II ■"■ IA tj^pj l 

j j i a 1 1 1 Jo-lL>JI I jui ' . 1 1 <aj *u iaI205 JJ£. SjLc j j LaJI 2_ilor ^j^soj 

8 (j_c J 5-3 V SjJi, Jj-^jJ i_d_pjj 1 1, ' uail (JjLill jj£. ' . iIloJI (j-o 3_^._3? ,«£ 

_jj*-> I /Vj U a ijj (Jillj iaLsJJI d U , ,.lj i 4_j£.j2l ojufc (JjISj (jl Jjljj .CjlcL-u 
JiJS La 3Jlj^ i taj • ' ia 1 1 «ULi I J^J- J i nil tj^l\ jssj Lgcl flj j Ij i lj" oj'iii u 50 
.(16 (J£L«Ii) iCj^Jj (j-o (_^>-jL>JI I $JeJa i " J jlaJ 
i_L£ (j^ Lj-JL>- AJLJtj-tuilj ""'!_'! all! aJJt • fljlij ^i Jo»" ' "U ?-L>-j-!lj 

.CjKjI i iijj^JI 771->-j pj-l (j-« ' '^H^'-'lj ' LuaJji (j-a 
CjuLiil! j^c 5j >l uai] SjIjjsJI 3_ojLiLo (_^ JjJljsJI t—ijjjjiil IjLjfc * J^JJ 
oJl^j 4Ja-jjJ I «L>-jL>JI (_Laljj<JI I algjJ (^jLuijSLII (JaAI! <*JI-2j L« iSjjj-JI 
CjujSLo (_>iaJU 3Ja i ulaj jl «U3jj>JI 0LJ.I qJa i ulttJ (_pLi!l (_Lal^£. ".(JlLo CjLjLiill 

(jl i c 1 ^^.3 CjLjLjJJI ojui ^Ir 4jjIL>J,I ' . .l<^«tl 3_j£.jl (2>3^ 3-iLc (<ujj 

. ij\JLmJ 1 (j-* <^jLl« SjatJ frlaiejj Uj ' ^ rt /. 5 ij 
(j-o <J n I" -*_a (JjLo I (_ T 3 jS_pj I J i a « J (jl ( _^ dt uiXI j-il lag] I Sjj La a. *-23j 
^S^pJJ trt I n^Kjl Al_ka£. (_^ (JU^Hje_) A^J ill l^lj-u^l Ij ajj i ntlSJla . (jLtujVl ^ i ti~v 
7t_o (^1 7t_ujjJlj (jjiLjtill jjLLaj i_jjkjG Lx-Lu i«Ll3jJJI SjJLlI (_ t 3 ;> Mill -i^jJ! 

.(jL^VI 



I9X 



$\^* m**\ <j*m 1 8 






(JJlJ,! l _ 7 -^ 4-LSI i ii II i — 1 1 fl-L>J. I (j-« (j^alieajl /cjj 

4S j mi j<u_uU i_2jju La I J Lu \-$j£ (jjSjJ i4JjjJ,l (_>^=jl 
,X_La 2 ^jj LaJI ojui CLl£j^l JiJSj (_se LaJI 1 S ) 1 a 1 1 
(_p (_y3 L$J sL^jLitA 4-aiaJI Ll<-oJiiti<jjl_j ijojJlS (j-«j 
aJl^"i 1 m" (<sJ 4-aIaj jil ojui <jSL!j 1 JLi^Jlj 1 *-°jlJ (j-° 

ij Mir »_<-uLl!l tJJ-2-" ^i^ ct^ *1 3JbJL>JI f^se ual\ 

{J& 3_j^^VI /~»\t ,^^tlj 1 flj .^.11 cjLoiJtA cijL? jJia 

j-j-C 4-jvj "1 a a jLa_o ( _ 3 -3 (Jjl_(Ji,l (j-° (_, nl" Lijjjl 

ipjljjijlj JjjJaJI i_u!^>. u^c- I jj a (_gj^>«jj iSLLaJLo 
104!^ njlSLoJ^^^a JlsIjJI (j^^yiJj 3_aLi2J! tiiJl^j 

1 a loJjJj c^JL£ (j^»JI dJJi (^ 0^' '.< If t jl-^ 
(^jlalj-o'ill I J j 3 j •"■" '"' '"■ l\£» iSjUJ-iSJI L^JjIJlSj 

Jju 4ijLtuJI CjulL>JU i_3ja-a 5-iL»c Cjj^Lsj JLSj 

I jui (j -1 1 ^"^ k(lIiIjLlJI)) a I laj Vjl aJlJ-"m 11L9 idili 

j1j^?e_j a Lla * rt j (jj^uul ^ La 1 uaj a jL-il j da» * ijl t n2l 
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jiaal\ 6J&JUUU0 ijJLUI 

( _ T 3 I j «jj dj jajj ijLiVI eJJt £y I" <ii Lajii£.j iCjuiL>J,l ojui I jj** (_ SJj (JjLlU 
(_p3j2l ( _ 3 -3 I J * a 'j i«LbjJ,l TTjLi- CjLaL>J,l ojui (J2-U (»J-23 4j^oL>- Cju^c 

q^ji\ J j o i n "t (_i Jm'ii n"t ■"'." LaAII ojui CxjlS (jLl>-2| [_y3j-i (_y3j 
(_p»j2?l a j J J 2 to j — II 3_2Ja_Ll,l Cjj-Lj ^yJI i£JJJ (j^ ^^ U^J l ^r^-b>" 
5j I i a 1 1 (4jjIj^>JIj ii_jjljjiJI (j-° 3-}Jl*j-o p'j- 1 ' (_j-^ tULfli>JLl tfJ^jk tljH>-2 

.(jLcujVI ajmaJ 
' & j ' a 1 1 Cjunie_« ^j-* Q a "*"' ^ ojl i " «Lajj_l3 Cj1jLj_J1 4_Sj^1d ^_uju 2ij 
Cj^Lj (jjH ^jSJu (Jj-U i Sj-i^aJ I oLlo i_il»_m n2 ^ aSj (_yill SjLijJLa '(jSb '■all 
I j~l jj" se a Cjj_Lj olj^i 2" i ii jl 3-cujii. . 1/- 4-JK i n ^JlC Jj^-J Vj h_2^c, 

3_cLji J^li- L#-i 3-Li_pJ,| 3_<_aLcuJi,l 3-j^iII ( j_o j-jj-o j^Jja 300 L&jjJs 3^-L^a 

.SJl>-Ij 

L^j^tl^ i3_i£^>JI oLJi,l (_yJI J La3j iS-i^iL! 3_LoLJl,l cjI S-iiaJI J^Li. /<ijj I j^>J Li 

. L^jJ^o {_j£ ^y5e -^H ' Sj-LaJI Cj I S, j 1S1 a I la ' 
Sj^c (- I c 4_ljJl^ (J-S-I «Loj^Lll /y3e uaJI 1 Zjjual I 4S j i"i (<s^=->- (—iSjjjj 

cjLlal mi i 11 pl^Ji l*U j^j 1 L^Jl'C 1 11 jjlcj i3_bjJi,! j>juk julx : L^x-aI J^I^c 

,- 1 1 A I J- 1 1 «_ut>- (J-2-b aj^j 4*v j ."ill ojui ^2 dJJij 1 L$j jJJ3 (_ 7 jJI 4 a to *- 1 1 

5j^ I ;,^.ll JL>J,| oLiiJtA (_>Aaj J 2 " L^ i^jjLaiJI JL>JLIj JjLuil 5JjI i nil 

(J_olj^. (j_o 1 J j a l_4-a J-J-J-J *j-^ ^-llj ' ^jL2JJ (J^3 «L»^L>- (JjljJaj pj_IL«3 
v2jlj_ptjJlj jL^J^I JjjO 3-uUI (^jUJLl ^yfl Lol di! j Jjj ^yiij «j itli_jlxll 
.(jlj^WlJI (2>C-J (j'J'-tl (j- 1 ^ 3 '' Jl t!- il ^ '^^i ' "U ^^-usIjjI ( _ t 3 Lalj ijLajJIj 
i|_£j_i,2?l 1 aj ,^. tl ol_j_o «Lj_2_ij jl La a VI oLlo (j^_i J LtaAJl (<ijj La SjLcj 
i-L!I i »s J^->J *^J iCjj_LlII (j^ 3_JLi. (jjSj La 3^Lc jl La aal oLlo (jV dil jj 



196 



Igjuo (jnlVill l 3jljhbg 6djLuJI CilaLanll 

1 1 j" ^. 1 1 » « jljJLl oLiil («^*->- (j-o (Jj^aAJI I ju* (J-1-2jj • I j" •?■ II * 1 ^j^j^^- «l>-L>- 

I , a j i a a. «GjJi^JI /yJe LaJI i Sj LaJI j&iu <_p (_i 3.iLc J uaAll I Jufc (<UJJ 
I Jj'a i_Lu (_ 7 i!lj iaL*JI £yl SJj^ls 5^o£ jl ta aVI I felc ■ La 2 i ■ ■" ( _ 7 i!l O^' Lt^ 
Jljj I JL^Jj i j—lj-3 Lc 2 1 j ' ^ . --» I j « 1 1 CjjJl^*. J-t£. ^Ljufc IJl>- jLL^aVI oLlo 
J^a_*_j /c_j tfyJc LaJl i fl^-iaj| £L_j_a (_£jL*_a j^^ '^J-*- 1 ^Lu-' 0»-*-#J 4_x-aL>- jbe-c 

. L*.a I 1 J '" (J a I -»"' II 2>J_li-VI oLlII Ojufc «L>JL»-a j&JJ (jl JjLJ L$J /j *"l"t 

(j^j J .^^11 I j^a jalj ^yje uaJI i Sj LaJI 4-aJaJI (j_a S-ajJiio ^ i la i 1 <_dLuij 
CjIjjJ (j-° Sjljl oJl oLji,! I Jj a (J ■ a aj a njjtxll /—se ia.ll i &j iaJl CjuaSLa <_>-aju 

oLJ,! ,j^. i(Black Water) «»bj m II oLlIId ,o_<-uLi 3jLc <_3jjljj iJjLUI oLuj 

«3_j.}Laj_!l oLlII)) /oxuu i_2jj>3j «LbjixU ^js>-i\ JaLiiill "^jl <j-a SjijIjJI 

. (Grey Water) 
e\-xX 2 j gllaJl I «L>JL«J,I i fl-ulSj (Jj12j ( _ t 3 4jjj^laJI ojui SjiSLs j'^> " j 
oLJU r«^>- (_3-l^- I_^-jjS JJ^J 3-J.iLajJI oLlII («^*-»- (jV ^J-I^J 'Ly* '^^ ' J ' < 
till jj r-LL>o Vj i3jl_LaJI <_*jIjjSiJI (j-a j_ui (_yi^. (_£ji>J V L^JI LaS i^I^jjjJI 

.s^jmi cji^i ^ j^ vi 

aLtXLj Ul'^-'l jl_La_aVI oLj_a <-L!j-j3 5) La-ai, I I fl-Laljjtll CjjJl>- J_t£.j 
oJlj* ,j-a 2_j>JLjJI jl ta aVl oLus (4^»- ^ SJLjL^JI 3 jLjJJI S^jLsJ, 3-j.jLajJI 
3_ljIJ,I (_£jL>J,t (_,JI 2 U h ^. t 1 oLjJ,I oJLA i-Sj-go JLjJti^. (^SLa-ij i ' a-La I jjtl I 
t^yji Ij-jUj ( elAaeludU S^jjjlJI jLIa_aV1 qula ^jV dJJjj t L$IL>iJ L*_a ^jjj 5j_*IjL»_a 
/--ali-lja i3_jjl_ajj| oLj-II uj-S Jl»-j3 Ji^ (_yJ-II SjL^aJI jj-oLulII jnij j_p^j 

.olj-piaJlj jL^jVI ^yk: I a>jiaj. diljj 
^1 x^jla Sj^LajJI aLjil ^ Jj^ <j-a Ijjlir-i'^ «j (jltl tbjjJI flLil Lai 

. L^-La ^ j - — ■ t —— ~ 1 1 Jj^i I j~ -^ j I . t 4_caL>. CjLL^j%^ 

i*bjjjJI tfLjILi 3.2JUJI jl^ilj '"'N La^JI SJIjLi 3^>JL«II i-<IU-> ^ aj^jj 

( _ 3 -jJ! «1_ljvjJj_ljJIj -L-uLl^-iSJ] (_xj|jjill i Ac I (j-° oLj-1.1 oJui ^j^jl"-" (aijj 

( _ T 3 La SJIjl jalj LaS isLLlAI (jjljjJll a UagJ I ' (JitJ jl njLcujVI <Lse-caJ j i aJ 

(j-a L^j^ La-a (^SLx-a JLv i^i"ii ^1 Jjlii'll x_a i«Lajlj jl QaJ (j-a oLdl oJui 

.Cjlj-iJtjJI ji jL^jVI (^ L^jLaJI (Jj^ Cjl^pjJIj '"'I d i ..j^ill CjLi£j-a 
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jiaal\ 6J&JUUU0 ijJLUI 

' A J '"* < ^H^ (_j-^ S-ij-a-jJJ jljU 4-*-laL> (_yi^. «L>JL«Ji,! «L2j^Ia <_k3jJuj 

( _ 3 -3 (_5-S-l3 (_5-J-!l DI_1_I,I (jV 4 J I q«tl OJl^J JlJJiJuJI aLjJl&VI L-LXJj i ( _ r Xuuzl\ 

t_a^_*j i">lj U -«- Sj^c /j-Je LaJl i a >-ia II i>Lj_a «L>JL«_a 4JLjj_Ld A o < >»""j 

.a^Mia! a^juiij .ijSLaii s^juaij .sj/vi 2^juj.i ^b 

oLlaj SLaJUJIj SLaLLaJI jljll (,>lr,? 3J|j| ^ <LJjVI SLjJLdl (j^asejjjj 
dJJjSj n_£j^»VI /~»\t ,^^tlj i(jj>"j3 <(.',i i Ji-»itl » LaJ3 '.JiLa ^ -> iaJI i aj-LaJ I 

i—xjjj^l!! ?yjji j '-" (j-o 3x.jji^o ct^ ' *j ' < "'-i- j'j- ^ *- i '- c ' <-£-U-i (<Hi_3 

oLuu 4-iL!L»JI jljJll (j-° X60 3^5e-i 3-)|jV 4-Sj^isJI oJLA (_ .X"j iCjU*jIijJ,Ij 
.CjLcL-u Cj^Ij (_5-l^. J^>J V 3j^o (_y3 /_se LaJI i Sj-i^aJ I 
i/_se-i^aJI i S ) laJ I oLjJ, 4_jJjVI «L>JL»jt,l 0Jl$j JjjJ! (j-o ^jjj ( _ t j2jSjj 
4^>JL*J,I (j- ^-j ijl I . a a i a i»j i«LjJLlUI i " 1 1 J 1 1 c 4 ii K" (j-o (JjlaiU dJJij 

(j-o c-u uLLa jJlS SiLx^Li 4_<JjVI «L>JL«Jll jj-o «L>oL(JI oLJll 1 J J aj (^^-S-ijJ 

^Lo (_jjj^o (_gl ^^a Lolj jj=-JI (_y3 La! L*l!i jjlj oLJll a lut ( _ 7 2i3 r<u tjjJsJI 

( _ 3 _l3 ^£j-~>-\ *j La 3. slj^vu fySe iaJI 1 3j_i^J I oLlI 4_uLiiJI «L>JL«J,I (<C1jj 
SjsoLlII tfLII >l3^ ^^3 SjJliJI SjlaJJI j>JLA ^j a -^ Ijj j .S-Jj^l 3j>JL«J,I SjJoj. 

.oLlU ojui (^ «LjjI jJI 2jj lajdl jljJ,l SjiuoiiLi j»j-2j u^_uSLiI! 
«L>oLiJI oLjJ.1 I J_; a 1 1 'J i4_l3-jJj t lJI Sjiujii^l sLlLwu «LlLwi-!I aJJt i_3jjuj 

j j se 1 a 1 1 (2>° <LajJa ( _ T 3 L*l!!i Jijlj j>Ll!I j-«-i (<U i«Ij^J! (j<-a- 1 "M-J I Ji;L>- Ujlaljj 
5 Jul I 1 11 <n Ljj_uSLoJI j»j-2j ijJLcjij ij<sjaj>JI /y£ ' . ' J ""' ^ I tLaJJJ! jl «LJo j^>^>J, I 
/_fl 2 J 2 ■ " I I 2 JJ laJLJI jljJ,l CjLjJ^v SjLtu^Ll oLjJ.1 ^S l_xjl jJI ij^sr 1 a$z| 
ljj—^3 (J^'jJ "-'J y^l (j-^ ' ^" ' ".*' uO^*"' -^'j- (j-'l W5J^>«-ij 1 1 Sj-Lajl j>l_La 

I 3 j 3 05^J (jr^l ^J^bxJI (jrS VI a_LJ>tJ| S^JUII S-Sjjia Jot",, „~ Vj 
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3-jJjVl 2L»jmi jju SjJlis s^lai. *I>>-J ^ iuMiJI S^JUII ^vl""j 
(jjljJa-i S_uL£JI 2l»JLlU (>» 2l>JLJI oLII L^ »JL*jj <3_i5L&!I S^JUIIj 

(^11 aJLSill cjljiAJ! oUjj! <ji»*j SJIjl 3_Li}LiJI 3j>JL«II ^aiXfi til] j£ 
L&jLjV Lj^^Lj i(__^3U^3jJI ji i(jjojjJI CjujjI :(J!Lo eLiil oJui ^& •J^J-JJ -J^ 

^^J! «_3JJL3 «Ij>J L*J, I j 7c_uI^pJI ' " 1 1 j 1 1 c Jju /j Sjjj (_^II c-jj-uIj^I Lol 
Lj^—uSLJI I J^a j»j-2j 4_L>-^j-Litl «L>JL»Ji,l (j-o pj-tl » Jaiejj h_£jj».| ^-jjl j ia 

im nlj^JI ojui (j-° (j ".'"'.' Loj t JjSja J o »" i nj (_g JJI ^LLlII jLc 4_lLwl!I ojut 
(j-UL (^ 4_La^ jl 4-3lj^.l (j-£-«J jl pi o m^ «LoljLiejj-ul (^SUj dilj Jjj 

.(17 JSLA) t( >jVl 

V (_^ill *l »laJ Jtl (_y3 /y3e uaJI i 3j uai] oLj-o 4j>JL*J, ,3^-^" oAjfc J i*~" "~J 
(j^j J L<a-a3 (_ T l!l sLxiij'iil ,_£ Lai i4j^LojJI oLlUj z\l^uA\ a\-jX\ (j\j 3j-^ 
" La 2 a pljij i n II ol_jJ,l ^Ir CjL>JL«Ji,l ojui ^jjali tfLdl (j-o [j-^-^-J-iJ' C>i' Li - a ' 
Sii-ljJI CjLi^£U,I p^j ^Ir JlxIUj (_£>i-i i3^b . 4j^L«j-II oLd' ^JL«3 LxJjJ 

(j-° J-^ J 1 ^ ?T'-^- 1 l C3-^ '-*>i- c - w 3 ^ A I . .^» llj t ^rj i ii illj '3j->"j 'o^' JlJ '^' 
.^j-lSLII 5j^ I ;,^tl JjjJI ^ \j-i& <—s\JAs>J,\ ej-tb (SJ*^- -il-SJJJ iCiLiii-J,! 
(j-a U^iLa 380 3^=-l L^J 2 «~ I '< < ^ 1 1 CjLoiitA ^"-Lp ' ^lila i3Jl»jJ,I CjuVjJI (_yi3 
i ij i n"t (_ 7 jJI ^JjLuJI CjLoL>J,I (j-° L4I0 j^jj^ *j-^ Qj)>"jJ ialslII (_y3 (jLoaal 
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4_u al 4^*JL*_a 



/ygB-LAjl I 3j-LtAj| ^Lw 
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L$£.Lul tjS-Q-i <Uc I LLaJI i ^j LaJI oLlo £yl (_yalielll 4_JLla 4 Ij i uj Jta-JJ Vj 
^^Jl 2^,Lu^a (j-° ' flllsej oLlU oJufc Cjujix-a ^2 dJJjj iCjVL>JI Jt-J-a^J- (_j-3 

LijLoJI (3^>-«-i 4Jl3 flj I JaJ I jl 2_aLcuJI .jljJJ (j-o oLj-1.1 oJui ^ijej Lajii^j 

:i_dJi 2 l"i ai (j-oj i ^ j" »JI »" (_yJI 2_>.L>JI (jjj 2_uLU (_£jL>J,I ^ SjjiL^o 

lr VI (_gji>o V oLlo ( _ t j*j ,2^,/- I ",,^tl Sj^-vVI Jj^-jj /.^ 2_ajLJ&j_cuJ,l oLjJ,l 
. «LuLtl (_£jL>J,L> CjjJj CjIJl>-I ( _ t 3 L$-La /- '"'^ Vj ii_xjljjiuJ! (j-a j-iij^s jJ^ 

^1 Lubrtbtj^l (jla liiloij .Sa^U-cuVU. 2-LiLuJI 2JiaVl Ji-uj 

3_ljLuijSL!I jljj.1 (j-o JJJ-C (_,lr L$jlji»-V ^^ I ;,^ll i aj , ^ 1 1 oLlo 4j>JL*-a 
}LiLj ' /j 1 "J JiS -iljJll oJUfc (_)Aj J (jl Lo hjLjijVI d **• '^.'J "^-^^V Sju^aJI 
. LoUj 2SL-iJI tfJLA j-aJLJ JL3J n-3j i^aJI iKjMit I Jyjui 
<_2j-ca j>l_La ^^3 Jl>-j3 Ju3 (_^<-ll 2-uLl«-iSLII .jljj.1 jl JlC.1 j <^»-- t3^-«-> Vj 
<j_a L&jl_p£:l (2>SUj 2_uLut-i£ SjLa 35000 j-a-i l£JI 'j'a i2_uLl«-iSL!I «-il ir^ll 
i4jq 1 nil JjJlJu jji La ■ J ' 1 * ijs>-{j ji (JS, i"n 3_«L«J1 tLsmaJLi fljl LaJI jljj,l 

L^laj i(J^I^>JI Cjl Jj 1 nil (_ji£-J ijJLcla'iM (_yl^. 5>f^ *VJJ (.P-*- 1 La ' d'"J 

(j_o 3jJL3 JlJlj VI SjLiiaJI "j I J I j J t\* V L^-La j_uSj njUaj-tuJI < « < r uj La 
jl 2 j ml intJI t-tj-cuj Jl3 (^lll 2_uLut-iSLII -iljll (j-o (_£>>"' flj^ t£lli*j 

J I <"miI ujj imj 11 -il j't^l j-j>j-u j-<k La I j'" i2jJlL>JI obi j'tVU 2jLcoVI 

. jL?ejaJ2ll JlJJljIu ^_A La L$_Laj 4^_j|^j>ij| * )j i"i ij ^jlj-uJI 

2^>JL«J,I CjI jlor «lj->-l (jSLaj V L*iIjJj i i -c\uLLal\ 1 Si i^aJI CjI nl-ie-a^^ Jl>-j3 
' " ' _ ' 1 c liLH? O' t T iJ ?-i (1>^J " -^ ' ^ ■ la J La *^ ^L^j j_^ ^Luvl J'v i"i 1 
(_, Ir jJi^'i/l jj'" itGLalsax 4j>JIjlaj » ixaja J^ ^>2j (j' L?' ' LAse-a 4j>JL«J,I 
(jl t_^5=-J liUj J-aj .2_i^L>JI 4_3j-i^3 ol_La L^-lLc (_gji>o (_ 7 jJI jljil 2^jjla 
(j_a JlSI "i 1 1 (_£jj.i Vj )"^" 1 ^"j iCjLlLuiJI ojui (_yi^. Sjjjufu 2_iL9j liJLui OJ^ 

. M ^ikll JSLiJL. Lplj^-i 

1 _yia-«-l (—^ 4-LjI 1 11 II I j"l a lie a jj^*.'.' q l?-"' » iLi^aXI (_>^ajtj liJLuij 
(j^LIj '(_>=j 2(1 (jJ^Lj /_^ 4ji sc-l^JI CjujjSjJI i>aJtJ ( _ T 3 jl i5-a-i-aJtJI juVI 
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HjLajJI (j-a Sj^a fljl JaJI jljJ,l Jj * '" " J >• I "' _' J^J i4 ojl i ii j-j^- 4JL^lajM eJJt 
Cj|j_pe_Jlj jL^Jal Cj^jj i ii i ujj i4_l9^j>JI oLlII (_yJ! 3 J-a Jju J Laj Jl3 I j iS la 

.jjiVl 3jL$J ^ 
' " ' ' J .' c L3"^ ^~ a ' " ' ' ■ 3 '_J-^I oJl-& (_p-o Cct-ibj jj 4JI J ii" «-J (j-a ciJLuij 
3_l9^j>JI oLujll 3 j i ii it L Lajj-iIs ^Ir dlli (—i^a^J i_flj i n'q ' . J i*aJI (j-a 3_caL>- 
LljL^J ^Ljv j_^Iju V diti (j^-tj ijjlaj'^l (jisLi (_5-3 CjI^jjuM ojui (JJ3-S J-Lc 
(_pLjj i— a j i ii^ (j-ajj| (jLla I i J i» <Lag.Lu.aj I CjLoL>J,I oJUfc Jilo (j-a (j^alseldJ 
oLlo (j-o L^J La (_j-llj 1 L4J d taj -- 1 I 3_i^ltl ^l L$JUji;e-a J Lajj iCjI^-ulII oJUfc 

CjLjiJ-ll (jJal—La (jAjtJ ( _ T ^ <3_j-3j^>JI oLlII Cj^jj SjjfcUi i " . la a» j I JlSj 
I j"l A I ^- ^y 'A I " ( __ r l!l -LljLhuiSLI] CjLc I LuaJI w i -^ « ' Lj-i y *-J^J i_j-^t' 3J-^j-U 
^_3 I j i'a. luj 3_i^5Li- CjI^j£. (^ LgJLLaJ ji ijLjVI jj''*.' c?^ L^J- 1 - 3 "Lj-aj 
J_l£jJ) Lg_> j g U (jJaLlil oJ-A (_^ «L-l3^j>JI oLjJ,l (jl (j^-pJ 'L^J ' LH°W 

.«LaLtuj1 .il^Jj ^y^Jt-i (j-a ' flo^Ia 
1 aj ,^. II ^Lj-aj '"" d-LjJ.1 ^_j^ « J 5 \a La a. Cj LAjLiJ, I J_iii cl^jLi Lajjj 
(_j-j-!I 4-ljLlo-i$J1 .jljj,l (j-a 4_loL>- plj-il ,* ^ '" '"*'*' tj^ ' "I**""' (_yjJt /y^LLLajl 

.3_uLuijSLtl t_ij^>JI ^k aJlJ-"h i"i 

jljj,l oJui jiij (j-a (_>^lsejj| ^1 CjVL>JI (_>a*j (_y3 «bvL>JI ^g. Jj JiJSj 
oJlj* (j_a 3jj_LaILaj 3JlJJL>- plj-ll jLSJul «Ljc_uj Lalj L^-La ( _ > iajL9 J^>-^J Lai 

. 5-ijLlo-iSL11 (JjIj mttj ^Ijll 
oJlj* (_v^_»j (j^ q a I -»""' (j| Lajj Cjjljl Sji^diJ,! CjuVjJI q\ dlti (JLuaj 
^£1 I gj I ^ 1 <j3 11 . .1.^.11 ( j-a i'iIMjU , ,.i ^s \ j. '"'-J. 1 C^aLo£ 1 4_u Llo-iSJ I jl_jJLI 
ojui (Jtj-iJ (<u liJLuij 11 la j >i 1 1 j^JaLiii ^1 Sjjmita «Lu/lj^v CLism l j r a[s>- jliaj3 

.S^P-^UI (Jj-kJ' (jd Ij^*jj i^iaLiJI (jg IjUAjJa^pJ.! pLa^yJI .-.IMjt — VI 

^tj L^la (jJ^JcHtl ^1 OjSij La <—l^l «L2j^IaJI ojui (jl L^ajJ (Jj^ Ji^J 
i>Jlj^ (J se ~i" i n (_ 7 -^-a (_ 7 -tl (jjji—Ltl (J^LtuJj i4_aLtaJl .il^Jj QjJb (j_a (j^alsegJI 
ir-jLiJI (j-a Ja_pJ,l ol-La (JjlSj ijji-ljjl (j-a CjLuLl.j-iS.1I (JjlS CjUljla 1 ■■ »l 

! tULi jljll ojui C^vjial lil Cjjjtjj-o liLaj 
I Jl^Jj iS-aLijJ! CjLoL>J,I aJJt (j-a (j^alselgj sLJLLa d-Sj^Ia LlIL>- Jl>-j3 Vj 
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Igjuo (jnlVill l 3jljhbg 6djLuJI CilaLanll 

(ji ij-n-uiaJI (j-aj iSjaJuiuJI <Lublu I a i ajj ^^-iLcujI V (J-<i£. J-&J i*bj-u-uVI 

0jLji-(j-o ^_) — I -»" 1 1 3jjJL>- (jjjljia jlSjJU [j I »"'" S^Juilo CjL-uIj.} <_l!Ll&j 
jLjI fjJs I J ''a 'j iSj^sLi. Cj 1 j j r (^ I ^ < i jaj '.Jila 3_al . nil 2j<~ I '. .^»tl Cjbl alll 

^1 jLLi^al <>Lj-0 l_lj-<JlJ lilljlS ^-"J-IJ , \l . ^" , ,. ^ (Jj|j_cuJ|j jljll 0JL& I_!JJJ|J 

. jLiVI aJJt 
(_^alseolj Lj-uLlo ^L>- (jjSLj Ju3 i^icSl ji^ILa 900 j-x-> ^1 J L<aj ( _ > l3j'2l (^^V 

l Li^jS^J (_j2j lill jjj l(_3-«-»JI \j-& (_t^- utjl iVlIU 7-1 H I nllj L^JLXJSO *_(J, (_p3j2 I 

. «LjJ3^>JI oLlU (j^ LaLxJ Sj^-V [jjSijj 
n— ijli n^/l I JL^j LlU^.5 {j'lN jljJ,l aj & jjulojj ^Ir (jVI /o£L>JI LuSLx-i Vj 



90S 
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4_lSJj i(jLSLo (_)S ( _ 3 _3 I ) 1V1 i a J-S-JJ VjjfcJ i«LLlJ! 
(_ T -3j i4 j c I i-LaJI (^isl-ill (_5-3 4_uoL>- <La.L<aj ^£_pj 
^^jLlII I J^" js^v^j ( _ T l!l 4 j iS i nil CjU-g--yTjl (jiaLLo 

(j-^ l£Lh?° cr-*-" lSj-^** i (_J_3JLJ1 (JjLjijj oljl j i nil 

i Ijl j "' J I ^LjJ » La 2 '"' V (_ 7 i!lj nj^' tfJ^J* CiLJSjia 

plj_if (j_o j-j-i-^ 'jL^- 1 rr ^ 7" ''"^ I J-* (^J i— aLciajj 

JL^l ^ S-aJiieicull ^jji-Vl CiVVI (j^«.'J 'J-i=>JI 
(j-C aj \l . ^ tl r I , a j ijaj I dJUjiSj i Ji-u-iiii! I J «I_lJ! 

. I gjjj Loj CjIjIj i nil 
(j— « ' la J i a* f I Joa '^ II tfJLA <J^ *_« ( J^>-1 ta Lj_jj 
, jLoJlIlj p-Lj jJtl 0>4>-f qC aj ^Li^aJI 2LJL»J! v2jIjj^3^I 
iSjjLjcUJI (JL>J,I (^ (^^jJI Sj uu i U Jj-a- 1 ."ill 3j^>-lj 

.(j^-a J£ c^j ier i»LSJ.Ij JjLiU ^j 
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jiaal\ 6J&JUUU0 ijJLUI 

(j-o J-J^J uuacl Sjul ( _ T 3 ' . ' ." """> frl ''"'J ''"^ oJui (jl (j-o /uLjJI (_y^J 
<_J-cl (jl VI ijjL&jVLi Sj-l-l^J I (jjJi,! (jLSLm (j_a (jj^_ui ' . i j i ajj ijjjjLJI 
g I , >»j , >»t1 a t jt ^ j Jo 3 *"j'j o" i ul (j a <lgul III jl I) ia2M Lal_4J (j^jja 2( (jjjLul 
(jj i ii -aj JiJSj i«LU Cj^Jj (j^ < j" 5e i a (_yi^ (ji^^i ^ (*-*J i«Ll!Ijl!I CjIjj^VIj 

u j"*.' ij^'-*^" «Lu3jjiaJlj rrjT - iaj| (_jJJ Vu (jj-^L V -i j is lj i«I^JI cj^Lb 

i7-1j_i SJlX. (j_a 4_i_ljJ| CjjJj (J_al^£. (j_a L&j-lC (jc g I iaa iaj| lJlQjcjj 
J g i n _) 2j njLSLo J^ (_,-3 Jl^vjjj ijjL-aJ,l 3jJL«ILo » Lua j i M I (jl : Vjl 

^yia . st^Jt jl *UI dj^Jj^ylll (jj^'i/l J^IjjJI 3JL- ^ Lt£ l^jlr 5j.laj.mJI 

» iLloJLI Jl»-I CjLiiJtA (j-o ^LLo Lxjb Cj^LUI (jl£ lil Sj-ji-VI CjVL>JI eJJt 
JlJlC j-oVI ^ j" ijj i4_La <L>oLl!I Cj^taJI J^l^£. LJjl jl » *'^»t I | jui Llaic.1 
(^j 'Jj-^' (jr^ : 0^-°J^(jr^ ^J^Cr*^ *L^jjiaJI 3JU- (^ La I . J^JI IJL& 

(jl (jjj Aj-Lll lIiIj^ijv (_y3j i_ulSUI (_y3 LlJI Jj-ajj ipjLiJI ^j iSjj/jjJ,! 

. 4J3jJI <L>-j (_jlr ( _ T 2ji>JI I Aj J i a " <_2jjlj 
|jj | I j^l--- i_*J_pj 2 L^JI (_gl 1 1 j a Qj" Jijja^j r ' '•"'j t^aJI j3l » la 2 h : Luu 
»l La a La II j3l (jLfl dJJjjj i LlI^>- « ( _ t jIi L^-lo /_ S •"•> Vj i«l!llJ! (_y3 L;e_Lalj 

. L^LkijLl L^rfuJ (jH^J JJI 
4-j_L*_o L$-iI (^ CjjijJI (J^l^^. jj^ Lij_j£. (jx. - I 1 *-» j 1 a 1 1 I axiieJ : LlJu 
j i*"iil Vj 11 la 5 3 L&jJlj^ia jI^jcj VI L$J (j^ue-i V LiJI ( _ t Jjlaj ij^jj Jl>- (_jJI 
Cj^Jj jl itl^JI Cj^Jj 3JLv (_y3 Lo J^*-** 0^-° (j-° L^JjJtio J 2j Li jl L&juI 

.(jjji-l ^l 3Jjj (j^ jl i^jji-l (_,JI 2 S t-i i a ^o J-2^-y J^ l£jJI «U! 

jLjful (j_a I J I j » •"■ " ^LljI » iLi^aJLl CjVI (j£. flj 'I uaJI c I 1 a j 1 a 1 1 jjjjuj 

. (jl 1 n'tVI L^J ( _ > Iojjijj JiS (_^i!l r I ' a j 1 a 1 1 pl^JI 
s I . "--» j . >■. 1 1 ojui 3Jl>. j^^* (^Jl i_3Jl^j (_yjJI CjVjL>JU (j^ j_ui liJ LlA j 
(JL^JlII (j^ l^>-J^ (j' U^-f* tj' ta ^*- J ' ' a j ' ^* >■ t4^ I * LaJI (JL^. L^J ^ysjjuj (_ 7 ^-Ii 
, ^ I , U j , >. 1 1 ^ j_A (Jlli, Lj^3-1 -n g ' aj *" cL*_uj p(j* ■ ■■ j3 G Ju9 (ji j i ^j 1, 1 j 

tS^JjLLa (JjIjJ^j CjWI i tic I (jc ^J " *-aj| 9 I La J uaJI 3Jl>- ^j^^^ (JSLajj 

SiLaLi jl 1 l^lor 3-Sjjia JjJjlIi till ij 1 1 j...^". SJVI ^ a£L»1ILi Lol dilij 
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i I j * c j 'I LaJI /T^T - t^aJl (_>Aju (j aj 1 1 jJs (j^Jl L^J SjjJoJI slj^v^l (_putj 
JLutJI (jl jl (j£. diWI ojui J-ia-flj (_g jJI Ja i "j II SjLjLila ^3 joSLajJLi Lolj 

(- 1 c ■ " ' j * — ■ ^ t 3jji_«Jl jljJ,l (_>Aju xuus^i ji lOi il j>jla (J^^* - 'i-'i-*- yi_s3 

.CjWI tfjufc ^i - es e- i la (j_« 0~?" O a laXd I (^l^. JlcLojJ (_ 7 ^>- ^LSJL i (j1jJl>- 
(jl ^^jfc iliW/l zU^jjus (j-o (yaiselllj I J 1 1 a 3 1 j JjjIjJaJI j-i-uJ' (jl ''I i"i Vj 
(j_« LcaL>. Lcjj «Lujl (_ T 1^. » Laj^ i5j_*IjL»_« fiLajjiaj cLi_oiij J l5j i gJt I [^y^se-i 

g I i'^j »>»ll £ju& ^j_a Lo jj o -£J CjI^IJlu^JI 
J LaJ Vj i » 'I laj I (jIjJl>- (Ji-l^ 3-3LC -I caj Jail (j-o pj-i-ll I.i*ji^> jjj 
JJl^v 2 2 j i a JjJl^v (_yi VI CjI mi i U oJLji 7TJ^»- (jr^l tliWI ojLji 7T_i_-y.i.a 
.Cjl i hi u|XI oJl^j (j^loLiJI VI g I i a a i a 1 1 i>Jl^j ^jGj V dlljjj 
g I <'^j »>»H pl^jt^IiSI [ j_a Jjj mmIIj sLLJI (JLi£. I (j_a ^ljLJI "T^T - uall ) y*^ 
pjlj mi II (_j-3 SjLc i5j^>«J »l uijVlj ^LtoJI Jl t~ I i .lr ? q*$ I j la "'j iljLiilJl 
oJl^j (Jj^jGj (j-o JJLc (jLa t^ j iS i nil j 4jjL?tlII ^jlal-UI ' a i "JJ iCjLSjiaJlj 
. iliWI pi ''--j Jaj (Jj^jGj (j-o JJlC (_,i^. 'j-J^j "Jyjt} r ' *°J ' a ' ' 
j_iL>JI CjV| Cjlj_cal (j^_j Jl i«* VI ojufc (j_o sLsoLlII .- ' '-"J t^aJI 7-jl^pJJ 
Jjj lull Cj!j_t*3lj K"i io i nVI CjLL>^L>-j iCjIjIj^sJIj iCjIjJjJlJjJI ^■—L.-y.iiaj 

4_La_jj>J,1 i ulSLlI ^ * la a g a Jjl-UI (jl\ i u g I lsj caJI ^JL^J (^pajjLljj t LAj-lc j 

. d)l»l Mi'tVI j>JLA (j^Lal {jj^- J-S3 (^-" J-^^' -^'jj L ^-1-^J ' L^J 
, ^1 ,Uj ,^.tl oJl^j (jj^pLb (j^ JJi^. (jl «USLj^a2l CjLuL^ajvVI (_>-aitJ J^jJJJ 
iSj^tll,! CjuV^JI (jlS 1 11 (j-o '/. I 5^ej (_jJI (J-i-aj i«l_LJI (JLicI (jc S j 'I iaj| 
SiL^DVu iii^ljJ,! oJui /^ (J^Ljju ij^JJ' CjULiijVI (JL«^. Aj 1 M ill oJui J i"i1j 

.(jiLo^l ojuk jl^JCJ (jj i"m < J (JJJJI (jJ^i-VI (_^oLJtjIl2l (_jJI 

aLo! aLc: J^ (jj>«^ Ui^l ^Ij^VI JJi^: (j! <-d! JS" 5-ul ir^->-VI aJJt (jAJJJ 
Sj 'I L^aJI g I 1 a j Lall i L^J^^Jj 1 (jjjlajjijj j i L^J (J-«J>JI (_gjjaJ (_jjJI Jtjsljl! oJui 
.^oLitjiVI (j^ LJjjJ-a 24 ^=e-l (_yJj (<s-AJJi£. J uaj J^ I J '"* 
(JLx-Cl (j^. oj 'I '^ II - I 1 a j 1 a 1 1 (jl (_,JI 3_uL-ajvVI ojui iJlijLJul di!ji^ 
(_jj|j i(J_«_«JI i_^jl£La (_yJlj ijjjjjIjJll J j '^" (_jJI 3^Lc J La3 sLlJIj ^LJujVI 
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i _, Lsl -»" II oyLfl^ (Ja^j. ^1 (_gjj3 J^j i3-oL»JI cj LjjSLI, I j JjLcJ,! cjIjj»jv 

»l 1^3 j Ja II 5j(j La -^ ,j I c (J-!jtJ (jl «LuLcir>-VI oJl$J al3 (j-o i '^»a jjsj 
(jl JL>-| »^U" ■ ..j Vj 4_bjJ,l ^>- ^L*J (_^ill r ' i^aj i^aJl (j-o J-»-l pJ-> liJLi-Aj 

^yjfcj i(Background Noise or Ambient Noise) «<LuiL>JI tX-usy^ jl iSjijLJI 
jl iLlIjLLo ( _ t s (2>s=jj "-^l J '^~ (^J' rr jt *^lj cilj-^^l plj->l (_p J o i""i 
i«LbjJ,! CjLajJa o^-3 Pj'j-^' d^ **J ' ** Q ^' "-^Ij-^^l (j-° uj^-HJ ' Llp^- (_3-^ 

i(j\JI^>JI icLJI CjIjj-oI (j-aj 1,3'-^'^' JLH^J tilLaill CjI^jLLiII i2l\£jsxjt l j r Cj 
Sj-jL-aJI Cjljj^al (j£.J i(jj/jl jJ,! «Lj-i^l (_y3 (j^jjiJjj (j^-j^j O^^' (JLala zl jl 
^ylllj SjJLsJ,! j_lC. CjIjj^s^! ijja dil j j_lC. ^1 ijLAJlIlj p LjJlJLI 3>4>-l (j-C 
i ^'"~ej ^J > -Vi 4 ^_ljufc L^_L« ^jjaSjj a i Lt_4 r^lx-l La J_Ul LaLu I j"^ L^aJe ■"■ jJldJ 

,jj>-2 (jlSLa (j_« «GJlj2u 
«Lj-3 (j's i n _i (_£JJI (jLSLI,l (- I r I j*. t .^.j CjIj-co^M oJLjfc "i^^J ' ^aj""j 
( _ 3 -3 jl i(_i_j^JI (_y^ Ij-jAS ^ j a I jJI zLjusjjus (Jjj (jl JLUJ.1 <j-«-2 njLtujVI 

OJlj* -il-ij-J La-i-L-l i«JJl^JLj 3^Lc i » i^'i* (_j-^-H 4_(jjJll (j-O tLuJLlI sLj^-il 

.(jK i iilu «L<ijvJ^J,I 3j_LiiiII ? Ll>-2| ( _ t 3 '_>tA^ " ' '" 3 ' a '' 
3JulJ cLjjaj^JI (^LdLUI iJr 2 i^-j^j 4_lAL>J1 e-Lus^tla (J-^J (jl /yuuIaJI c>*J 
^_3 Lt£ I jj' a (_^o^VI Jal mi ill pj-i3 (»J^-j njI'C i nil .}ji£. 3JLa : l^o it I <— il j . nl 

• u-JI 

(jK i ii I J la -* I j V JuSj iiJJ^^JI JjlJ-*J 4_lAL>JI zU^jjus (jLcujVI JLIju Ji^J 
/- J 3 . r' '"'"J ■'*■ II oJl-A SJl^v (JjO i_r^ * tillii (j^-lj ' L&JJijJtJ <j-J jJI 4_bjJ,l 
HJLxjijVI LgjJI X o" i ii J (_yjJI ^J^>-i I CjIjj^52| 4jiil-»- (_ T 3 j»ljjj| (_ T ^Lc 3ji^>-j^ 

. jlj o"u hLi «Luii (_yJI Jj-aJJ 

Ij-jiiS > I nj V (jLtuJ^I (jl 4_lAL>JI Z.Lu3JJU3 3Jl>- (_5-l^. i_y j J~' l_Wj 

4 i ii o it (JSj (j-i^eJ 4_cSjj ijL^ill «uj| 'Uj-La ^^3 CjJij>o ( _ T lII Cjljj-aal (j-o 
iLjusj^us Jj-^-J aJljlJ cdJij 1 1 j j 1 1 i a Cj_iI£ I i j a t JjJJI *L(j| 4£js>- (_pJJ 
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t _J-S-lJ I (J_jl_<_iMjJ iCjLLs-LSJIj tClljlj i nil £}£, 3j " "*^ Cjljj-O^l JJJJUJ 

.(jjj.1 (jl\ i ill lia-po (jP-JI 
jLxUcVI ' /j i 'it ij»JJ Jju L°JJ r' i^aj L^aJI (j-o pJ-JI I Jlj* 4 K mi a 3Jl>- _sl.}pj 
dcse-Lca i (jl dlli ^Ir "-^^J J^J ' J 2 1 1 1 CjLlUx. (^ Ciljl J i nil ^Ir Jjl^pll 

S^Lxis'^Lj (JjAJI CjLcL-u lP"J (jJI r I Jajj^aJI oJL&^j? JJLolj ^jK i nllj 2 tv.< 1 1 

.jL^I^LcLuJS^I 

i_j_il^>- (_ T 1^- *-53 Jl i«LcujjjJI L^.jIjjI/ (_2-^- .*" J Si ' " " (J-*3JJ i4_bjiil ■ t- i "J 

/^jJI 3_j^i,j| (jj i n-»JI) (_gjLSL!l (j-o !j-jj£ o' u^-AJ-l,! (J-°J .3ju^_uJI jJj-k^H 

jlj.} ^I (jK i n (j-° (j"**" *-i>^ >oi s ' '-^J L^aJI oJLA dil*.-»- JlS (jJiil (_ T 3 i"m i"itl 

. l j L> iz)\ ojuj, ^ anal jjui jn lwi 

ct^ jl (_gjLSLII ojui (_,i^. jjij-ll 5^> 3 - £>^ j " i-aJI rr^T - '^^ ij-iii ^-Ljjj 

^j-S— 1 ^J ^ji » lu^al,! CjV I ^^^ j Si l^JI ~ ^ '>*'l SJlJu (j-oiij d i nj jjJI Jj^-LaJI 

3jjlj>J,1 ^3_LDi_m dJij 1 1 ^» j 1 ^ ^ i«Luaj^J1 (^LdLUI ^j^* *J /y>» I fl-uaj I JjlsLLa 
. ajj Jjlj LojJ (J-S-lll 4hjs>- I J^l'* -il-i>J ct-'J' sUj^uJI jj La 1 1 

iaLc jjlj LaLc /aJLtll ^^a cjLc».LSi]!j Sj^LiJI oljlj mil jIj^.1 jIj>jj 
aLc (J^L>. 3jLuj< q^lLo 100 j-x-i i \ jj ^IS cjIjIj 1 nil jji^. ^1 jJl2J,I (j-*s 
^ U ^."j , 1 970 ^Lc: SjLu-o 03^ 200 ^1 dll j Jju (a4>JI I J-A j-iujl f<u 1 1 960 
^^ 3_LjL^JI 3jLj)JI eJ-& o' t ^-" Xi • ^»LjV| aJJt 3jLu-u Qi;^- 3jL<uMi!l 
hjjJ.1 (Ji-b u^ .-I .'-^j.^ll ^ SJjLx^j S^Ljj ^1 cjj! Jl3 cjIjL intl j|ji£.f 

(JjLjjiJ (j_o 4 1 j 1 njS Sjl j 1 n II j^c al ii"i nVI (3^-4-1 2! 4JI /j «-j ■ La 1 1 (j-oj 
jLSLlblj 1 l^jlj< mi" S^j^ia fj^S j La-Lll SjLcl 1— ^>o l*U jdj iCj^Li^sIjIIj JSill 
(jjj^la (j-C L*JJi 0^ fS^ui i ■ j * " 5tjl— cJI Cjj I'll (j-a (J123 3JijJl>- i_xjJLj<i 
J j < mi " (j_o «Lj>o1_(JI -I LJaj ua II 1 1 j m t jl 1 ■ J '"* 5j '1 i*aJI a^L«JI CjIjlc. 
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jiaal\ 6J&JUUU0 ijJLUI 

«1_ljLij^£L!I '"''Jj' La-JI Ala i ulaj jj i ■■"' (jjll Sjij i nil CxjlS L*JJJ ' L#3lSjje-a 

Loj (jjJi.1 lLj-iJq scj S.iLc.1 : I j La .-I . U j . ^ 1 1 2 K uJ, (_£>i-i Jjl-»- t_dl_ufcj 

jl i«LjJLjLj1 9 I Lgj ua H ^j a I ' ^* j rt 2 «U-idL>. ^>.1^>- 4_aL9lj tjjjio (j_« I ^** 

(j-« tiJjj )-££ (jr^l ' r ' '^ J ' ^ d>~* ^-*ri-'- a L)3^ O -0 P3 -1 (J~* L)'- J -* ^L^l 

*1_ljI iS-jLaJjl ■~»lj i il Utl ol£j^e-a jc aj \l ,^.tl oljj-a'i/l j-pJU till j£ 
^^J! J i^aJ (_yll! -' '-"'J i^aJI p'j-ii JljSiI (j-o iCjIjLLaJll ^^^ L^ia^jjij Lk^^ju-a 

(_, I r aL23 i " < I j I U 1 I j 3_j^>J| ^jljj.1 ( ,lr i Q^ L*l!ij HJJJ.1 (_yJ>-ljji3 (jK I II 

tj^u^^Jtl ti>»J! >«ll (jl£ Ijj Sj-5^-1' ^Ai>" tjloLUI d)^-" 1 L^S 1 (jr'i J^ 

. L^jI^j-I fjS j-*J (jjjdl jlj-jlall 

^1 ajjl^lo i>U. ijJLLi ^La (^j*JI Jilt I (jyl^. .jU^VI 3jLj_)J Ij-taJj 
»l Miilj '-4-'- a -^J**.^ < ^-*- a J ^-iuj (_3-I'j '^i^? 1 ^' o->'_9-^' oJuk (j-o Jj} -0 *'- < ^ , - 1 l 

. L^-i «Li^L>- 3JjJl>- UajL^-o 

(j^Lcullj (^Ljil (j-a 3jjJt»- ^1 JlcI »l mi'iI (jJI jjj Mill rLLt^-^l iil! J ,_JjL2jij 

.(jjj,l (j^-° jlj^t SjLj} (j£. (^-iLill JaJLiaJI 3JLLH 
u>L>ol J^ ,_a 3JljJlj>JI (j^l i ii t,l aj^it OJilol (jl dili ^Ir t_u^3 J^j 
^^-iLjJkl j>JLA (2>° J±^ T 1 ^"^ 5 ' lill jjj iCjljLLaJ.1 JjJl>- ^1 L^la j^uS jJj-ojj 
4_JLjl!I r ' ' -^ J i^ail 4_l^ijjla Ccre-Li-a I j iCjIjLLailj 4jjj>JI ^jljj.1 3'-^ aJ cr*"'- 5 
. IjL^J j\ ^LJ I j"^j a- *Ja2 u V (_ylll '"'!"'! axil Cj1^j>J, 
(j-C »j" i^a II r ' '"'"J ''" 11 SjLjfu j^l (j Ij-jJoJ I CjLSjji o'~*! O^^ "^3 
i'j-A, i_jL£jJ 3 j i ii i tL (_yl>- I j'" JtjLjJI 77Lcj*i?l (_JJ^aj i"<Ij^I tall CjI^jje^ 

.c^Lkll 
»l Jaj LaJI «Lljla Cjl£j^tA 2r\;.^\ (Jl»jj 3j_ui cj^jsj Ll!L>- lilLLij 

, r \ ,Uj .^tlj'w'j^. ,>>tl jj rt j JuS j' J '^' /y^ d ' * J >JI LujLLa cd^"i UlJQ 
Lltje-Li-a Ij i«GjJl^JI 2jj .^«ll SLpJI (_jjJLj/Li «_laj>JI Jl>-I jl Jjlj I . gj . ^. -^ 
3j^>-lj iCjIjijjUj '• '±xAaLJJ\» Jj i nill CjVIj iCjUa^LiJIj I tLuSjill Sj^>-i 
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tlinjinll 



j-fj-x2 3j_^v| (_yjij 'f*3r!-!' (Jj-'- a LP Ct^ SjojllLo jl fll'llj pLjjJJj (Jj^e. 



^U! 



.iLu^-UI 9 1 ' a a LaJ I j jl La a /o_&i (j-« r^^rr' 

(*) 
i(Decibel) "J.'J 1 "^» (O-i-uLj <_2jju £LcaL>- 3ju»-^j r I Laj LaJI SjlJo (JjiL2jj 

^JJ Cja -^ >J| SJljJljIL Cj1j_lo 2I (j^^j ti^>- j a La H (j_« ^j uLxSJLI I J^A IJljjj 

.^oJSU Sjj-u^o iTjIjj^sVI (jj£i e^o. 4 1 35 

Cjlj^a l-3-g^ 1 11 Cjlj-Lai '•(_,-* CjLvjJ Sjx. (_jJI 3jLc CjIj-lo^I -" 1 ii2jj 
-I Jl>- «L»j2Jj_a Cjlj-Lal-pLjjjVI ^ U , ,.j" ^ Cj I j-La l-3j.3 L& Cj lj_ca I- 1 Jl>- 3j.}L<fc 
Lojj^. (<sJ5U 4 JJ 1 11 U Cjlj-La^l ( _ T jk 3j_l>- al CjIjj-o^I ojuij idj^cj^ Cjlj-cai 

•J m ' II J 130^1 I j" ) ui J La3 

11 " I j • a 1 1 CjIjj£Lo aJlJ-"ii n" (_yll! sLlLujijH ,j}jji!lj ip_^l_jj5JI (_y3 jjl^-tl ^J- 2 *- 

5-aJiir" 1 11 U «GjJL>JI CjIj_l^3ejJI (j-o Ij-jjS (jl (_jJuJI (JjJljsJI (j-o 7" ' '""'JJ 

d . A j . 1 1 - I , U j , >. 1 1 JjLLu ^^3 (Ji-JiJ «LlIlc Cjlj-cai I J '"* jju-aj (JjLLtl ( _ T 3 

(_, I r L^aj^v 2 j 1 nl—La CjLJSjI (_j-3 <JllWI ojui aI JlJ-"ii nl 1— i^cJ Ij^j djL». 

Uj 1 11 "t «LIljJlj>JI 4-Lfl.LijaJU 3j-^' o' (_5 J >J^>«-5 1 I J^J* (j-« Li! (j^-A? ^J-!j^ 
i>Jl_A (J-J-« jj_lsd (jl *_ aj tr-Lcj 2(1 JL^. (_ 3 -ll (J LaJ (_ 7 ^-11 g ' ' «oj Lgaj I ^j-* l^H-" 

(^ ^Lull ^^a i_a jjj 3j-^" "■- LA '.'If 1 1 o^ LaLc (JjSLj V SjJLjlII cjIjj^^I 
(JjSLj (^pLoal eJJt (jjju^j (j-« (j^Lc CjIjj-^^i 1 aJ-tb «^j (jl VI ^ Slj a (jSLol 

. \j->- Ijjjuiu 
/j I c (jj '^"j_' (j^ L^j j»j-2j (_ 7 jJI i4 '^alj II CjI£^>JI (jl Jjill (jSLxjj 
«L>oLLll 5-u-Laau I CjLSjj>JI (_pa*J (j 1 1 iajj i4_l!L»JI 'LlHjjj/jJ.I CjIjj^s^iI aJJt 
, - 1 j , ^. 1 1 jaiejiaj (_ 7 ^JI 'Luj^pSLlVI CjWI j_uL1j JijaJoJI ^ j 1 a » 1 1 ^jjjJI (j^ 
3- '^ * J * '"' ' "^^^Ai * < ^- > -J^' I S^JjtHa g I La j uaJI (j^ «Li_tliLlII jI^-aId ^1j 

.(A. G. Bell) i^ijj^^l (JUJI Uji^Lo ,^1 1 , , „ Sj ^jj^II Sjl^a. ^Ll^I 3j^j (Bell) «JJI» (*) 

^ijLJl JaJLuaJ I ^a_j 4 1 1 n ill *jjjl£.^J 1/10 ^jfcQ 'UJ.'J ' " '■' *' <( c^' 3jL>.aJI a I 6 j uiC ijiLc Jfl«1niia 

. ajjJLI j"i j~ / mil ^\c ^j-llj ,0002 aj\jJLa fj iiiLi^ Jaa-Ja c^-JJ ,-ij ,^tl 4j>.^a ^j^a 
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iJLaLVl jl i la a. j I dltj£ .2Lj]LlII v2jIjj^3^I <LcUih J if, ^jjIILjj JljJiAJI 
f 1 i ia J uaaJ d j < ul i n ~»J1 jJljJljIu tCj1^_u_u t"<< u (_y^ p ^J ' q c I >J*£j-s « (j-* 1 -*-!! 
4^.1 o i ii Jiic ^LCJI ( _ 7 3 pj'^*' Jo^ieJj JlSj 1 1 JjJ-Jo L>-Lcj_il L^la (j^^cjjjj 

. 4ju2JjJ,I CjIjj-o^VU 
HjLl^-^I ^_j^ » ' ( _ r ^ -1 1 uaJ I (j_a Lcjj SJjJlJuJI s I Jaj 1*3.11 C-u-i n" JlSj 
(j-a (j£Jj iCjLcLuj 3ji£. Jjlj ^ I j » a a /, j" L) LiJSJ^ La-axa (j_jSLi La 3jLc 4_cSLJj 
(jl (j_a ^-J 2 CjIj it n Sjuu p I i*aa (JaJI a "T^T* t-lajj 1 0" i nil <pa^juJl (jl JoJJLl 

^^J! J jj U 1 1 mjjJLI (_yJ-c lS- 5 ^ j^Sj i(jl 1 M tVl J-i^- f «i 1 nil 3jjiL>- {^ jjJj 

. LlK Lplj-ILs »l > 1 nil «L-uL>- 1 a » 1 "a 

(JLaJul (j_a J-LO C7~^ ^jj ' " '' (jj£ i —^J J> ' ' C7~*"^ CjLuLc£i>. 2(1 ^)^* > TC-UOJJJ 

A j i ^ 5j_uS d iint (jl Cj Ji 2l (jx. *J s ' r* ' ' «a a L^al! Lj_ajj (jj-iIsjjLij (jjjJI 

ij «l" 1 11 a JjI^J (_y3 3-J 1 11 'II Ojufc (jl •» uaJI L«S 1 La JL>. ^1 ij'V" _>>Lj JlS 

4^lii^tl JU^(>u x_4-cJ! ^IjL^a^VU-jj^SJLv 5000^tJuilLui(jl£ L*lu3 
. 1 977 ^Lc SJLv 1 6000 ^*j ^1 3-j.uiIII o ju* c^ijjl 1 973 ^Lc 

CjuVjJI ( _ 7 3 «LlLlJI (Jl^v'ill (jjii^a j^C j^Lca jj>.| (_, "ij ^J^-S3 ijJLuiJ 
it^t-iSL^-a^l 4c:Lu-aJI JLx. <j-a l^hhf^ ' JJlC: o' "^ *k" ' '^70 aLc Sjcalll 
Ll<_3jJl (_^-3 (jJJjL^_a t(JL_a_*J1 (j_a 1— Ij j I a ) m C ^ " mi J ge 1 ^c-AJJlX. ?*-Lj-JJ 
f< j ' jaj * J «L?e_Lli_j -^ gg I o i ■■* 5j 3^ I ct^ j'^>- L ^^' ' Q^* ' ! ^Lx-idVLj ^_l^L>J1 
. L^J (j^loj(J (_ T J-II » iu^aJil CjVI j^c 5j >l i^aJI g I 1 *-» j i^all ajj (_p j o*i 1 nil 
L^J2 > 1 nil 4-<_uL>- ^^3 lj_uS ^3j3 2 4_LflL>JI e.Lu3jju3 (jl (j a « j 1 1 JL2IL»jj 
(^pa^jLLlI jl^ 0" t nl (jl (JJIj-i »1 oUII j^" dH-l_i ^^j^ 4 ^ 3 ^^" ^-i^L>. ^Ll^^-l^ 
y i nil cLu-oi i n"v i _ T 3 ^_uQJ1 ^j^* > ^ aI^^.1 3juu p I ' joa ual I ^j-* p3-*-H l^-l 

. tjl 1 iijVI J^£. 
(j-a 3Jl^ J^-«-J d I ' ^ "' 1 1 ."' '•"J '^* II -^Li-*J J^ (jLtujVI (jl 1 U -^. \l 1 I (j-aj 
tl » U V. 1 1 ? I ,Uj .Ml (jSLIj 1 L^£. I 1 11 « Jj (j-a 3^j£ JiJU L^J j » i"i_) 2 Ji^J iCj^jJI 
t(JI -^ loVI a t(_j <<tjj,1j i(j_tuJ1 jLo 1 i^*j ,^>^ i(jl_tujV1 ^lC^j ^ l^-s" j 1 1 jul£.j 
.AjjJI (_y3 a I t\~WI aJlCJ 3j^' ' ■'.' ' ""' ^° M^J 
CjjJL>- uu 1 n"t «Ul3jjJ,I j-±£-j «Lx>-LflJi,l «LlIL«JI -- 1 ."--.j .^.tl jj| -^ .>."! jjsj 
(j\-jlj mi II (j*— ■ • 2 'I 1 1 j 1 nl jJs /j J 3 . (jl 1 11 iVI <i inv (_yi Cjlj_iilll (j'-*.' 
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iuJl j£ SjiUfiil frU?j«^i( 



( J-j^i ) -U*»l 



Lj*-jJ| oIJj-j jap 



(.L/Sj-i-M p JJ 



( 10) 
(20) 
(35) 
(40) 
(50) 
(33) 
(65) 
(60) 
(70) 
(70) 
(70) 
(67) 
(90) 
(78) 
(77) 
(78) 
(88) 
(96) 
(97) 
(114) 
(103) 
(130) 



liljjSlI _i^ 

»l>l «_j^j jit* 



•iUI i 



Jj^tf 






^1. 



>\yfi\ 



10_^ 
30_10 
50 30 



70 50 



100 75 



130 100 






v LaJj jl '4Ms~» jL* 



jLijj^ 3-iLjj ^ 



L»£ iajJI daJLJa (j- _ t ^J-*J iSjj-ojJI Ciljjt i"illj 



4-lLaj: lJlSjj JlSj ""'." <>i»tl ^j ^ I 3j ^l (___;^Jjj i(j .. *~1I 3^,j_,j, Sjujj ' . ilaJI 
. 4jJjlU j " .^.«tl ^^» jj <_iL»JJI jlj-Sl CjLlLi£.j < • a J 1 1 
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f I . a j .Ml ojui jjLtujVI -5j-»JJ Lojti^. LiscjjJiJ L&jLil /. j" "j 
4_Lc IjJlJ V JjjLLII I Jlj* (jl V! r I ■ '-* j i^aJ I -Sj-»-1j Sh q\ i n'tVI jl «_oj 

. 4_Ll*_« JjJl>- ^1^. g ' ' «a J ual\ SJljIu 3juj JlJi£. I ' a j i a >■ tjn LaJI 
^ i n"^ ^^JS 4_L>-^J^_j_tuiiJ 1 Cj1^_jJuj1 ^j^* * CjjJl>- /. fl jj uaj I 1 JJt> ^j ^ "*■ UJJ 
j-Jjj jJs 1_*S i3^j*_L>JI_j <_i_i2lj (ji^l <_i-jLLij ' ■ 'j La i aj Jiia .(jLcujVI 
JiJSa. .(55 (<s-Sj *-^»-j-a) ip i n -^Jl (_y^ Cju^oj^JI (_>A*J jl>M ct^ -- 1 . "--.j . >» 1 1 

^j^julij jj-* (j^- 1 ' ' "^ J ' a ^ i7=JLl LJuLIij ^j^* > i _ T S » It i la La 2] ^j^* > ^^l iSAP 

. «L<JL*JI s I i flj i a 1 1 (j-o JjJuSJI ^jjjJuj <_2jJ»JLj 
pi usj la II SjLjfo (j-\_i 4J3^Ljl!I pjj (j^jjill d *^a \ dlji nj ijjLui J^JJ 2j 
oJlj* (j2 liJJia. hjLjijVI p i n-v ( _^ - I i a j iaJ I oJUfc L$3jij>o JlS (_tjJI J^^>'j 
c-j_i L^la i(J_al^£. SJlC (J^. Jiajju (_5-*J ijs>-X ^_) — se •"■ (j-o I algacj Jl3 juVI 
(jLu-iVI «Llj!j_j i_£JJ! (J_«jlI! pJ->J i L^J u^sjjuH <j-ajj iL^JjuS/J .- I iaj Laj| 
j_p^3 ^1 ?-LijeJ (J-«-*J aLl2JI jl i3*lj-2JI •-(JiLa r ' ' <aj ' a II 0Jl$J 4_Lajj<3 sLui 

jl flXjJI SjuiLito ^>^=-° Jl '*>rh^ "i^-ij JjjLjfo 
j-jI ^^-11 I J j' a (jjlaUJI (jlajjljj 3JLv 500 (j-o 1— Ij 2 J La jjuos-. *u JLSa. 
Jj , ■ La 2 3 (j\LoL«JI 4ju2 (j^^jJj V c I 1 '-> j 1 a 1 1 ojui ^1 Jl>-J Ji^J if I caj LaJl 
(j^ lj-^" (J^S L^-JV tiJJjj '(O-^J-a (jJ^-JJ^ J^i^. (J-«-«JI S^LflS ( _ T 3 I Laj ;' j"j~ J^ 
. jL^>-Vlj l_JjLllLl jj < 1^1 1 1 (JjJ>-0 (j-o JJ>i LftJ 'j^P^H^' L3-^ *jJl2JI 
CjLjVjJI f^ 2 » aj 1 1 1 .-I LajjJaU ( _ > iijjilll ^Ir Sjj^pJ,! jIjVI CjjJi^ Ji^j 
CjVL^- (jAjtJ ( _ t ^ '"' .' .' ' "Ij "ijjIj^aJI Vj )^» - I pJ^J (_3-!J <-— 1-iT C7-^'j 'SJlsejAI 

aLc: jVjj u>J-° 4000 ^-aLSLj Lxj irliiVI 3 t Li^ fJ^j ij^utll (j^ c_i_JLlJ1 

. 1971 
j£jil (^SLIj lital^iajLi Lj-al inT"i\ L^ajj^jj jlii^l aj a j ^^ o^i ^j 

.oVUJI 1 .lr? ^ r^V 3«Li^ j»J^ (jrS ( .j in"" L^Jl 

Jl»-JJ IjjjjjI JlII JljLO^L) (_>iuLJ (_y^ Lui-ij-3 ( _ T 3 SJjLxjO 4jj/IjJ CjJ^JvI Ji^J 

tCji_a^JL«_a ^j.* ^ iq 2 '" * LX -^ g g fl ifl -^ J L 23 ^J_« ^^5 1^_ul ^jJj g I t a a ' a 1 1 ^jl 
t_!ji!Lj )«_2j (_ylll Lxjj^ii JJj^J 4JjJlaj jjjjjI jdl (_£Jl>-I JLlo^LJ (jl Jl>-j Jl^J 
^JlSi (_ 7 -IJ (J '^*" 5j o"i i n a ^Lx^D^xa (jjl j^^^jLijj i4jLJj_tuJl j^?-^' kJL^wI ^yi 
(J_2jj i4^>-jlLio JLaljjJI tiJ^j j2c sLu^LaVI jo^jllaj.1 j-iSj 'J.'J' "^ 7 '.(j-o 
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slinjinll 

i(Jj^IaJI (j£, *j \l , ^tl ^1 ,Uj,^ll Jjly.t j^ljJI JLaJsl JJ£. Ij-Li£^»l IoJ>zl ojui 



•L>- aZA* 


iiiLlI 


lUiJU 


iJLiUil 


^uKJi sji* 


j^ji 


3j oJU.1 <«—jJl 


sLU^l j.xs 


4j ai\} 4^-jjl 


e-U^SlI AJk* 


% 




% 




fcUj 




5.6 


28 


4 


20 


500 


JjVi 


15 


87 


4.3 


25 


580 


jlill 



.jjjjLuI (ju ' fl ' * ! I Cj.M^>. (j_a^_j!o ^-)JJ^>- (j}£ «LjJL*j1 r* ' ' gaj LgaJl t t 



OSj 



ua-La Cj 



LJlj_Lj>JI (jAjtJ /_J3 _>>>J 4_<JL*JI - I U3J i^aJI (jl Jl>-J dlljlS 



(j-o ( _^ajej^ i<icjjj,l CjuI^-l>- r-LiJl (j-o (JJ-23J ' JjJljSJI ^jjjJu l^-lo I Jaaj 
.(j^-ljjJ! (_y3 (jjaggJl 77LIJI (j-o (Jl23j '(j^-LII ?T'-^1 

J mi r »_S 90 J^tJ Sji^tiU CjLjV^JI (^ L#J 7-j «i 1 nil .-I 1 ja j 1 a 1 1 ^^-i-aJs'iM JL>JI 

I j_ifc JlJ_)-J Vj '(^5^' ct^ CjLcL-u 8 (j-o J-i-^i (jl 1 n'tVl L^J (^Isjjuj Vi (_,lr 

' U a3 J n 1 11^ 80 (_,lr 1 1 JaJjji JiLo i^j^^l JjjJI o^*j (j-3 Jl^*JI 

jjAJJ J _n 1 10 75 (j_c (J_ij (_5-j-II .-' '•"J '^* II jl (_2-^- i i '- c - Jj"-^ lilLlAj 

t» i nil «L_uL>- jl JulS (jJI jLcuJ J(l (^^^JtJ (j-Ij 'Jr±~ ^-^ (_7^! * fcjl^iJ! «Uj-«La 

. SjLiiaJI r 1 LJaj JaJI jul (j-o ufc^LC J I 
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> ...w.; 111 .ffl.'. 1 i-.« 20 






I -i c ^Lj^I ojbfc (^ (±<jJir»JI «L«1*JI (_>-guu 'JlJ 
^j_a ^ij_b Cj^Jj 3-Aj ^ , ■■^'-^ i* ^jj gSJl Cj^XlJI /■ o < u 
Ja_ir»J, I j^>J! ^i-«-i (_ 7 ^-JI d J ' iUlaJul "jj gSJI CjLvjJ.1 

.Lb 

oj^ji J^-J>-J J^-Sj i ( __>i>j'iil <_^SjS j_Aj i4_cj_«^>JU 
(j-C aj \l ,^tl -I , ^ j , >. 1 1 |f 4&\i n^Ul g I i a j i a 1 1 

. /) I I t\ M i l l 

(j-o CjLlo (jx. djM i n^UI -I »V»j JaJI oAjfc I mimj 
JjJ J£ ^j j mi* M (jjJI jUJjJIj f-bJil v2jLU^ej5 

pi Ia2Jl (jjj 'jL^Jj ^LjJ L^^oljj i±*j3 (_ylll ijsJLtJI 
4aJl2jJi,I JjjJI (j-o j^iS (_y3 Sjjju cjLaLuto »Ijj gSJI 

4_ljI_>j_$£L!I 4 S, i mi 1 1 aJJt (j 1 1 ajjj i4_loLlII JjjJIj 
t <l j ifl 2 " ! I '"«■ la 3c rt j tM£3-"J' CjLLi^t_a (j-* '" "J '""^ 

JjjJI (j_o j-ji^ (_5-3 (jVI j mi" i~ L»£ iCjVjj>J, I j 

4-ojLja-"ii ii U (m$>J i^aJI «L>-3-U) i— flJ jj^SjJL I CjK i mi 
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d j , ,. j u ; . .ijj j< II cjLvjJ,Li LJ^>- _^>JI «^ilol (^ dJJi Ji i^u n"jij 

CjV, L>JUj Cjl>-jJII oAjfc (_£>-> o' i*» "*' '-" ^u' j4i '<U-mjIaJuUil CjV,L>J,Ljj 

<_jLjjiaJI Jiio Lb Ja-pJ.1 ^I^JI }L«jj '0^-° J^ct^ Lilj3> LdjLiijj L&LbljJ 

. sl^JL «UI i"<Ij t-a (Ji«3 (j-a TtjLiJ! 
CjVL>J,Ij d J ' luIaJLi "jj gSJl CjLvjJJ ojui JijjjG (j VI (_j^>- <— 2jju Vj 
(_j-3 J "" '"' diljjJJ,! <_Aci (j2 Ijlaj (j^-lj i(jLuuJi! <tj*_ca ,_j3 S-u-a-LLa-Litll 
aJ-& (JlLo (jU 'I ale I i ' 1 1 '< j a id_u-*_a 4-uL^i CjLiiajj (Jj^Ia (jc i -J I ua£ VI 
(JSLtuJ^pJjj i7tJ,l (J-sX. (_yJ3 La fljj i*a-l (Ji.Jijj (jl (j_o JjV CjVL>J,Ij CjLvjU 

4-uLui-iSLll Cj^LcLiill aju (^ CjVLjJIIj CjLvjII ojui^jj JLS dl!j£ 
' klielll (jJJj! i3-l>.V! 0$ n,~ (jjj i^JJJ Jl3 Lxji i2LpJ! Lj}L>JI (^ jjjjjjlll 
.CjuLilII (_>AjtJ L^L>- ( _ 7 J3 CjIjjiLj CjjJijv jl i ( _ t JJL*JI 
j I U -^ V I 4_3jji_1, JjjJI <_>-aju (_ T 3 (Jj^jo (_ 7 jJI Cj^toJI (j-° _>i-" tilliAj 
(—ajiiSJ! (JSjlJI Iji^J 4 j 1 "jt^'» a^j-gSJI CjLvjJ.1 gJJt jl iSujI (j-o /tjjj JlS (_j-l1I 
(_gljj *2.}VJ (J^lS I J '"* 2jjjj LaaJI CjLsoJLtJtl (j-o j_uS *_<u>J j '("lW^' Jutl r ""; 1 1, 1 

_jj*-i L$j (jl I ■ oj ■ a *^ J iSji^tlll CjLVjJI ^^3 Cj^tjJI eJJt (jimJ ^j^zjj 
(j_o <_aVTj i2_cljVI 1 " 1 1 La ae a (j_o 1j-lj^ > j M IjJLcj 3_jjLiJj 2U-»« <_iJl 
Jl1<jj Lo it— flJjJjSjJ,l CjKj i"i t\j-i\ (j-a i—S^J^I '"'lj unCJ i4j^2IlII CjlLu*-o 

uJa olj~ n,yj i JLuiVl «_aV^ ^bj^SLII J2J3 ^1 ^LtJI .U;^!! v^K^ui L4J 

Siljl (j-oj i(_£_>J>-VI Cj^JtjJI jilj^ (j- ^ iCjL»-oL>J! I j ) jz »l olr Cj^ejJI tfJUfc 

.3_^J^aVl j_lsL2j<JIj SjJlc'^I 
(jAjlj (j_c I A ' J Laj (j-se-J (_3-^-II ** J ' " J '•" ' * *j) J^^ CjLvjJII I afaicjj 

jl iLoLv a t Mil jl i3jijinll SjlAVI :J1o \-&2jju (jjJI (_jjji.Vl v^jLcUjiVI 
cjLc.1 < uiVI ojui (jji 3^LL> Jjs! L^Jl /_i I j*** ' M~y> ^^aj la-u^SLII 2< iSizI 
Lj>L>JI a Jufc (_,.a j-jJj Jl2 I j I £ l j 1 Lj>L>JI j^sjj V ^^42 dil jJj Sj-p^l 

. (j V I (_ji»- I J a j • "' V 2 Tijtj Laj 

dj , ,,jU'.« ^ij^. j<ll cjL-vjjjU 4 j 1 nilij (jLaV I Jl^»J Jlx>-jJI jLl«JII ^-^sj J^j 
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ljui ^^a cuj^vi ^ylll i—ijLajJ! (_jj^I ^yaj ..(_gjlj^>JI Laj_uG (jjL^i ^yi^. 

/j I c CjIjj^^^Llo (_ij| 3jLo j^c-1 L#3j^3 (— ojjji^SLlo CjLv^o 4_l>-j3 (<u (JL>J,I 
.CjlcLji f-Jj' SjJt l_!jL&i!l (_*-lljl (j-a iicj_<l5C-a ^1 *-Jj-U j"i<ij"h i nil 
' " ' * " "j I "^ t T* J 'j^' ' "'■'^ ct^ (j" 1 -*-" cP'j^-" ''jlj-* - '^J- 5 o' ■ la a> J 1 S$$ 

lj "I o3 iSJjLx-xj ojLxi sIj^vLj ^^Ljj-o'^I j Ij J la II 7-^Lji f. Ij-tA- aLJS JuSj 

d * Mil (j_« * la Sj a jLu (^l » JjL^jJl (j1j-t3 jj_« ^Sli J^ i _ r J_lLa 3^s-» (^^iaJ^jJU-l 

jja (J|j-xAjI oJui (j-a '/40 J^=-i (jl tjA— iJJ i3j_o (JS ( _ T 3 *j j 1 a a SjJ, jljljjl 

(jUovjjU L$_L« /.35 3^e_l i tJ-cal L<lS td A 1 tiLuJI 0U^L>J (J_alS ^_l«Jljj t m t^al 

JiJ_^j 2 1 1-;-*^=^ «LJI <— jjLxjJI ojui (jja «lj_iiJI ^j^l-»" 1 "I JiJSj « Lui-i£jlll>> ajdl 
^ I c l_<fcj_i£. jl » 'I i<aJ I (_y3 (jLxjiJ^I L$J (_p=jjilj Ju3 (_ T ^II CjL>-jJkl (_gj"i 1 n a 

.«_ijJ,l j"ioj"ii 1 nil (_,i^. cjIjj^SLlo i_aVl *j iiic 

CjLJuI 1I1 tl aLoI (jj 1 «J (jjl ( .If I (jl Sji^eiU CjuVjJI (_y3 1 la a» j I JiJSj 
(jlj ijl .^ 'VI ^jj 1 kj uaJ (jj.'l i^aJ SijjJa 3^i±5 (^j^jSJVI in uLsell 4jjl aluJl 
(_pal g3.^U (_ r l^.l 4 1 1 n M (j_Ltf3jjLLj A 3 ' rt (J_a1^j>J1 CiLtj i nil 
(jl (jIU^j 1 nil ^L>oVI fj^S CLajs*] (_jjJI SijLoJ.1 i_!jLjtlII ijfULi CjjjI JuSj 
'I j-^V 1 (j a » j jj iplj LaJL 3_>L-oVJ ^1 i^^Jj j'-^'j-" ^Wj^ o^j-*-^' 
1 1 JlJlI^j *.(JiLo JjjJI (j'-\' f-»^J J^J i3ji! jJ! (jl Jiia (_yJI (^^iJj J^J i(_j-Liajul 
CjLvjII j> j^J (^lojjilll /a^j^Ji (__, 1 eaj ?" (jj, (_gj ir^^ I JjJl»- JLjjjjJIj i I JL&j 

.CjIjj^SLlo ^^jjLo (_,i^. J^>J 2 

(jjiLcuSJj 4jL^L>- (_ t 3 (JjJ^>.| (_ylll (^J^-'ill t_!jLjtlII (V^AJ (j-O (j^-JJ Jl^J 

3 i^aj *"' J^-i-C Ij-jj^ (j a a "- '_' t— ijLallJI (jljj£ JaLiij (jl Sji^tll,! CjuVjJu 
(JA (j^-JJ lilljS 1 1 Jl>- \ajjllo CjL>-jJkl j>J-A CxjlS^J (_j^>- i— ijj|j|^£LJi,l CjLvjJI 
L^JaLfuJj L^jj J^ (j^ \j-i& j2Jn f.\ t^ajjl] AjJI u^L>- (jl 3JjL<Ji,l <_ijL»lUI (_>-aitJ 

. jLallJLi 4j^sL>JI jji^lll «lJLc cjLvjJ,I jl i<_ijjij^£LJi,l cjLvjJ, 1 3 ■ a < »" jti^. 

( _u 1 11 J till jj it_!jL?tlII j>JLA 7?-JLjJ c?-^- ^»' 1 *^J>kj (aSj>JI (jSlx-i Vj 
^Lajjj ' fljlacj Jii^j tl , .. A> j I jl2J,|_i <_jjLaIlJI ojui /^ CjLcjI£L!I (_p ^jG c"^- 
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jiaal\ 6J&JUUU0 ijJLUI 

S-u-uLlIJI CjLjjIx^aJJ ^jSLj^o^I (j-a^ill JL^sJLl (jLfl diljjj i^j^iJI Lj>L>JI 

i_l_j_j 3-Aj iXJ>X1 O aj" i i nil ^1^. Ja.Ii3 Cj1jj^S_j_« L_aJl (^l 4_j^_«La *j j ' ^ * 

. LjjL>- 4_» <Jj_<ijl1,1 (_2_<_u Lull I ^§^~ 'nil ) '"■*" 

jjj-m JlJ_*-3 .SJjLxjO jIjT jib) gSUI J " ~ (_yl!l ^^JljiJI ilaJLiiaJI CjlSu i°nlj 
(^pijj i ii"i 1 1) Sj-tHjjj i iill ^j^* * CjjJl^. i iA^M t r-l^j^l <>JL4> Jl>-i l2*j>o 5j1j i nil 

^ ,,.jU;;ll JL>J,I (Jj.ljji.^ij mi dilij iSjLuJI f-LjJuo^ <Lu>»-!l cjIjj^VIj 

Jl>-I ' ajj LaJiJt^. lilljl^ i«!^JI fj^S S^^vjII f- LjjJLI CjL>-j^ *_o r-ljjVI 0.A4J 
j < i"i II (_i <i£^>JI (j_o »(_, i"i I ji i'iji ii r-lj-i^l ojui Jl»-| Cjjso ^_yS\Jx-UJ^\ 
A a J lsj jl i ii t^il j < lLj jJs (jLl^-^I (_>i-»J (_5-3j .sLuja jjL>JU i a-LdjJI 
i~.ii iij^iaJI 7-Ln^a.a -^ i aaj JiJSj i^juL^oi i—Sljial (jjto^Lj JlJ^. <la_Lai. cLuu^S 
.v2jl£Li-iSi]l ojui (^JL>.I tT^o liJjLu 4JLu»o LoJlJI^. 
cIiLjVjJLj LJLj^j_oJ 3jlaL>- fj^S CLujs>-\ (_ylll t-JjLjtlll (_f J-»-l (j-o (j^J J^J 

t _ :7 _Ii_!l jh LflJl /)Jajt-LJ aJJI t *^>J <_t-^ Cj J->- J^9 ^-ljujI <J-« 1 Mm (j! Sj^tHlj 

. dJ^S (_aJi j luC A i no-*, j^e-i 43jJ3 jyLj^i (JLjco ^1 Cj-iIojjlj 
I jL_a> (_p3jji3 JlJc^. Ij-jj^ (__>iiAJtjl Jl3 (J i mil (_pc-i /T^l O' ■ ta >.j I til! ji 

3_3jj_a ^ I r tGjJi^ J a a j J^vljJI aL<jj>JI (jl L^ ii ■ tiaj i _i j . nil r-L>-jJI 

.(jLp-'i/l <_>i-*J (_y3 oLsoVI 

^uLlIJI 3t_a Aj^yjUiA ?duj ^^ la «J ^js>-\ * )jlj*o (-LlLLaj (jl ^j-* (^->^' Lt^^J 

IJl^J (^ j i nil j_uQjl ^1 i JlJJU (j-o ^!j 'J J '"'"' '*'l^' .-«-«-V| jj| VI 4ilLtuJI 
LlJjLij (_ylll CjLuLcir>-VI aJJb (_JJL>-I (j^ (j^-JJ J-a3 ij ■ ..jU'.j ^jj jCII cj^Jill 
(_Jji!l CjLLua^ (j-° MJ^W d-3 '"'JV Oi'-' L " (JLaJaVI (j^ CjLH, «Ltse LtaJI 3JL>JI 
(JjjIojjuj (&4J! (— ajj j^SLlI I Trlj-JiJ '(_3-lL«-^ tLaiiSaJI Cjli «Luuj^SL!l dilSLj i"illj 
' aj L^aJl jl J?a_i (_yl^.l 3 j i n ',i LuijS^iluj - > , • ■ -^. — 1 1 jL^j>J| u^s\jjt\j SjLca^U 
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4t^\ g* Vi n)\ 






3j>JJi^J.l oUlv»- VI i_y^JLi liJLui £j\h JLi3 i uJLa-"i i na 
(j-aLjJI Qj-Z-I! J>L>- jlAII I juk ^yS til jiiejl j^ill 

(_i cjljjjLaJI «LiII f^>«-i (_yj-Ilj niiuLLiLSJ,! ^j^» j 

d.'al ",tl jjjUtl j^jja «1_Lula plj-il Jtj-i-^ (^J^* jl 'J'-4^' 

Lojti^. ^lJI vii^tj (jl i n'tVI aLijj&I .sl-sjl j^j 

j>J agj I /y^ SjLj^JI x_o Cjj_Ll!I IJlj* S^Li^-i ji i"i 

i(jl uiJl I Jl^j 3j^sL>JI L^JuJlaSj LjjL»j; nil yi jiiill 
J) i +"<! 3JlJJL>- Cj LtJj-tliJ jl Jllou L^_l« j-j^S ^j_A1j 

«LLLiIlj 5j^c_JI "i^Li!! 3jL<t>-j ioLiJ,! j >l "* a 4jL«jtj 

(j^-4J (j-^-lljJs (_j-*J '*lj-£jl lilj-Lj *-J-oj i4_j£.ljjJI 
««l i_j * J 1 £j\ llj_3» p i_ul O ~- I l * « l $- 
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. (Environmental Laws) 
i _ 3 JI 4_aLc <* d da * d Mill (j^- 1 '^^ fcj ' "^" (l)^- 4 - 1 ^ 
diLiU^ i iiltl (Jj2l A ui2j\ jv^" 1 » O - ^ ' "J ij Q^ o ' "^ 
dlljiSj iiii^bJI (j-o Sj^illj sl^Jlj *U,I ( _ r AS^i (_ylll 
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jiaal\ 6JLSu&uo ijJLUI 

ryt jU S llj 1 3_j_j I j_lj>J I j 3_ljI_jJJI Sj^JI lr 2tVal g»Xlj S-^LiJI (j-A-Jlj-2-!! 
-" i uAJt Lai t L^_La ^j a 1 sej 1 1 (JjjI^-Ldj CjLaL>JJ (JjI j3 (Jj_i1^_Ld /c-Lka_uJ «Li-^L>J1 
i2_aL*JI 3je-i^aJu «LcaL>JI CjIju^ m"iI1 (_ji£- Jo" un°i (j-uljJLlI oJLA (j- (jt- 1 "-" 
(J_jtj_LaJ! -n | , ,i|j i3_!jjj| ^_3 2 ^, .^, ,UII JjljJ.1 a! JlJ-"ii ul -j^'"_' 2 7i U" 1, 1 j 

. I j 'I'' 2 tVa l - » lt 

4Ji£L>J,lj i<iLLiII 2_jLijv Qjjj , '* > - ' (_£-}Lu iJjjJI (j-o j-jjS (_5-3 i«LlL*I ill Lit-a--*- 
j i^if (_glj jljjisVI (j^ ' /j i m~j La (_)S jljj^sl (^ ajLSjj iCj^LU! (j-o I fel^ 

^_A jj ila II 1 Jlj^ CjjJlj>- ^^^Ja t « 1 1 n"<!1 tl)lS ^J (_^>- i«Lu-Jl tfjufc ^_i-^Lt£. (j-* 

. I j . ..*\ 2JjjJ| 2_aj£L»- 

L^jjJu^oi (_yl!l CjLa-jLuJI dJJii dXLol (j-oj . Cj^JjJI (j-o 'LLlJI jj*a\lc (j-o j-jlo 
Jl_lj-3 (»j->^ cy-^'j ' 1928 aLc S-jjjjiJI j_^a_a 2 jj j j^ ^^3 2_c|jjJ| Sjljj 

7->LiJI Jl^Ljj (_g JJI jlj>9 ^yjl jjLU Jlo HjLuJ^L! SjLaLJI jj_.Ull a ^,j 

aLc jJLt*3 (_gjJlj (jjJ,! (_y3 L$-La ^j-^l^'.tl Jjjljiaj 2_oL«-iiJ| f-*^=-J dj^sLiJI 

. 1898 

2_jL«j;tj £LcaL>- (_Jjj>-i (julj^ «LujjiJI juuzjz ^JJJj i - ^ (_j-3 CjjJlj-o dlljlS 
jj>.| (jLSj iCjIj^ 3Jl£. (juljJLt! ojui (JjJlju j<u Jl^j iCj^LU! l j H a oLjJ,l jjLi-a-a 

Sj^sUJI JlclIjJlII ^yk: Jjtlil i^JJI 19623 iint 93 a3j o^JLaJ! o>LjJljl1II ajjt 

l _ r l\ (jjjLoJI ljui ( _ T 3 'LuLil (_gjL>J,l (ft-j i ilSj jojj idijLtuJI CjLoL>J,I i &J ' aj 
CjIjjtjIIj id-jclj^JI ^^jIoIj 2 I i_2jU-ilAJ i«Lcj^3j (_LdJI j^J '•(_ ? -& Al ' h^I 2j^l3 

(j\j- 1 nSal A yn ij n_gjjj>JI (j\j- 1 nS al 4 j i ii i ■ j^ a '"' ' l- ^ '«* gg I ixall '"'■ aise ai! 

iCjI Ji_l1j^jSL!I 4 j i ii tj i ( _ 3 _Ll>-jjJi t i^JI /c^jJIj i«l2JL»JI jIjJ,I 4 j . n tj i (j —' i U 

Vi J^ (jjjLaJ! (_>^aJ Lo iA^e-«ij C IJJJ (j-o CjLiL>J,l j>JLA ^^ J^-JJ J^ Loj 
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ligijjl qo 6uluJI fcjUtaj 6-iolaJI i^j laj jjuuljJ I 

(_gjlj^>JI cjj_Li!I «_cJ, 4jjio 35 /j I c 4-LSI i .1 11 cjLiL>J,l Sjl^^v «l_».j._ jlj^j 

i Sj i a 1 1 ->Lj-a) (_£jL>«JU ->Llo *Lill I * I U « Lxjj^>o (jjjLill I JUJ. j»j->- JlSj 

(JjjJI ijjj jJI (j_o j-j-xS (_1- 4JLj_lJI 3_jL«^>J 4_Ljlx-x- CjIju^jIiJ <_d 1-uJ.j 

(- 1 c 3jijJ_<iuJI d " J J " se J L^jiajtJ I a i *•»"_' (_ T J-llj ipljj^l 3_.jL_t.La -.^i-* I -x_-ul 

.4_u_J1 ^_a__.LL__, *_ui_>- i _ T J---J .-LaL-Jl a sc L-S-ll 
(j-u i_3^L>JI <_>----»-> Cjj JL__. (_yJI (juljillj CjL-_j^ mi"! I _>Ji_-_ (_v^jlj (_£-. I J-Sj 

. L^vUiJl (_yi^. Ll^J ' ft"^ 'AW^ (^ulftSjl aJ-tt ( _ 3 _3 (__Lh. ^Ijj-^II ->J-_b .j^*.' 
-__<->u ( _ 7 Sj^-o'_5 I (jjj^j>oj£L!l _>j___i_-.l (_g jJI (jjjLill Cjuu^ mi" It _>J-_-- diilai (j-oj 
(National Environmental Policy Act) «2_j5L^_a^l S^lJI 2____|j,,i Q5_il_9» j<u-ul 
3j-_*_ll,l tiiLVjJI ^ -uJ|jj u _J| .-»IUI,„.I Q^jlill I 'i* Ufi a^j , 1969 aLc 
jt_La J_l3 ^^cLLca pjj-iiiLA (_gl -LaLa! ^Ir i—ij^pj j_a (_ylll jLjVI 2____|j._ Jj-* 
f_^jl\ cjlcjij^iilLi Jjwl!! i_sL2jI 2UI , „ «^L>J,| £__l_> !_<__. .-CoLJaLi (j^a-p^pJI 
.(JK M.al (2>° (Js mi i_jLi <l5_ijJ1 cjjJj I j~u ,~. >v L$___j|j_o (j^a /tUb jus 
jUejLi 5-tg.l Li^aJI c.1 iMuijJLl Jfs ajJj ji-I Ijjjla oWy -2.j JU_-.l til! j-i 
i_gi jjJlj-o *_Lcj Lol i L^j 3-Li-pJ.I 3-5_-_JI cjjJj *J_t, 3_oj^A_JI cjUaLivVI Jf? 

i 1972 aLc: 4JjJjl3 «j (^JJIj i 1970 aLc: j 'I uaJI ^LiLJI jjjLSlI (j^-iMj 
ioLl1,I Cj^Ij (jJI i^^Jj J^ ct^' 4_j£.Lu-iiJl CjLiL>J,l (j-° Lcj-i Q-^ « 1 1 "J '^-VJ' 

2<~ I »<^«tl pl^jf (j^ p^j JSLl Sj^Li. j_uL*-o ^J->- L^ 
aj 1 1922 aLc: j>LjJ.I j 'I ^ a 2jU^J q^jLs Jj| I juJoj ^ jJ^-o di! j^ 

j \l <^« « ^Ir SJiaUtxi! SJjLxjU (j\j|j^ ^jji.'i/l JjjJI (j^^-u^ jju^al JuSj 
1 1 ;jj ' -L_o..il I- II CjI c I * LtaJI /<u3.l I jij il qJ3 ^ La »"' jLi L4-U-1 Jfi Cc<Ci-itlj ■jLJ.I 
aj 1 1937 aLc: pJ-J-tl I Jul. (j-a LJ3JL3 jjLJ-al ^jJLl^Sj mil ..UoV! jl jLitia 
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jiaal\ 6JLSu&uo ijJLUI 

x—iiaj (j i ■ v.'j 1 1960 j»Lc (_£j^>.| 3j-o j<u 1 1957 (»Lc 3j_o «G-c Lj-i^ CjJl^I 
_}Jl^.j t4-Lil i n II 4-^1 * L^a H ' " ) I d-Lscjd (j_« 3^La (j-^ » w u ^e_u 4_a-^u>. ^uLu: 

^ 3_uUI ^jUJ.1 ^ oLaL>J.I j>jufc «UJI J-ls L^Lul t_cvl^JI i^jUIj^vVI 

(J-G^Lj J^c-J t_2j_i^5 ' " 'j lo-a. JiJS LS'Lajli "j'vj Mil ji <U3 J^>J iS JJI 0*1*11 

. l < j"->JL«-a ,J_l3 3_uUI (_£jL>JU ^ . U5« S^La 

cjIju^Jlj 1969 ^Lc iilJj^j i 1967 ^Lc cjjJl^I K-^Jj jl J^>J ^J^ 

4jJlC.2|j (jLJ^I » 1 1 ua " (j_o «L>oLlII CjLoL>J,I til Laj^a Ij^a I jj" JJlj>o 4_goL>- 

1 » il uaJLI (_)AjtJ CjLilie-o i_aj_co •" la Lj L*j^-<IiJ 1971 aLc CjjJlj-oI Ju3 IJlJq 
oJlj* «Lj>JL«_o (JjljJa JJlj*_JiJ ijj^pjjl ^j^j (J^Llaj '<JJ->^ »*'''-* a '-(Ji-o 

SjLjai^II oLjV^J! Ojjo-ol till JS" .S.u^VI i>LjII ^ LgjLill Jj^ oLiLiJ.1 
j^i-l LJjJLaj i4j^c_j| 3_!Lj]! SjLijv j^jLjs /ojj/Li 1972 aLc L^iLi^ LJ^JL9 

. 4_lLv \-uj1 I (^lal-ill *jljl jj-lL9 /CJ-uU 
Cjj_LLi [j I » "' J La (_p «L-ulj.J (S-^J-tl ( " i Kj Ij i(j-\_JjjJI Lgjlj-ii- (j-° 2_Cj-<t*-o 

JaLS-i SJlx. (_tJ^. 3_j^taJI «l5-Litl SjLi^cj «U^3L>JI (juljill < <lr I ^j — Sj 

S-j^cjJI CjIjLljJI : I J La I Jj'a CjLoLiJ,! i_2jj^5 JiJt£. L$jLclj-a <- r ^>i 3-aL<fc 
ir-lj^^l 4i^>.j i L^jjlj^v <1>.j.}j ioLJII (j i<*j i L^jLaLsoIj I j~"*j i "J iSjjLtuJI 
I J m I a a» _a i L4I0 (_yala=lll jljj,l CjLoL>J,I 3_j j1 ^ jLp£.VI ^£1 '^-^i o' Lr^ 
1 I j" j 1 1 " «L>-jJj iCjLiL>J,l j> JL& j_o^3 «L>-jJj i4_l>-^Jjj^_uSjJ!j 5-uLj-a-iSJI 

oLlo tlfVJ I i 'j.' LAjj jiS (^11 '"*N c I aoll LdJj^j i«U,l /»fl (jLj^JlI! L^lJLiL9j 

ijjjjjl (j_o j_u£ (j_o Ij_lj^ LoLx-ljtl *!^J! Cj^Jj A IS i"i a CjjaI til! ji 
(Ji (_j-3 Lla^tlo CjjIjJI I Jui tcjj^oI (jl Jjlj 3j_ji-2l aI^C^I (_y3 I .^.j ,^.-^j 
Ji^til 4_caL>- Cj L*J^_iIiJ CjjJl^oI Ji^ (JjjJI (j-a Ij-JJJ (jl J^-> liil jjj 1 jl£La 
(_j-3 tlj^JI Cj j 1 "1 J (j-aLi- jj_lLa jjJlj^o dJJii 4j!lol (j-aj .4 IS i"il,l eJJt £y> 

uJz «fi 1959 aLc ^ 0H>° ^^ J^ ^J^j (*2j ' '^^5 aLc SjLxiU cjLVjJ! 
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ligijjl qo 6uluJI fcjUtaj 6-iolaJI i^j laj jjuuljJ I 

<j-a 2j>oLill CiljUJL) (_>^U- I960 aLc jJ*.] Q3JL9 L4J jJ^-o La£ < 1962 *Lc 

■ lllljlj 1 nil AjLc 

jLc. 3_La£ 4-l3 i2j.SJo- 1 1971 aLc L^jLia LJ3JL3 KjjsJj CjjJLi^sf iiltj£ 

V "-fjJ^CJ tuliljlj 1 nil jOLc (j-O ^I^JI (_y3 JLcL <3JJ (_jjJI (j_OJj£Ltl J J 1 n^i Jji 

LjjJLJS Juj 1 n II CjjJlj-oI l_a£ ia^IjlII CjIjLc. fj-«j*-a (j-a '/4 ,5 (j \ f JijJ3 
4^i>J,l j_jc Cjujj^SjijJijL^JIj (jaj^SJl J j 1 nSI (Jjl (j^ (_p «Ll«£ -iJ^=J ^IjlxjO 

<_lJj_4JjJI <-. 0" itl £h-». (_, I f iCjIjI j 1 nil (^ a^UJI oljLc. *_a ttj-^ ct-^' 

LcaLi- L«-j^ i"i" CjjJ_cal_3 i.3aJ3a-)l (_i L&Jj^-^j 7-j 1 11 1,1 CjJ^jSJI 4 j 1 11 Ll 

Jl^I uajj j^oll iOj^jSLII Jjni^l (_yjlj JjLc. <Ua£ (jAjiitl! l£JJ jj 1 I 972 aLc di! jij 

Lj_j£ 3-u.a »a. j I la a 1 ^1 J^tjj (_yillj iJijJSjJI Ijufc (J'j- 3 "! Jl -' £ - *'>$-" (_j-^ 

. LgJ 3jjL>J,l JjjJI ^^-l^IjI (_,i^-j I (j ' <•> j I (j^- ' " 2 1 nlj i Jju 

?I^JI Cj^Jj *_Lt, SijLxjO CjL*J^_lij d_UjJ(JI j is* a 2jjJ j 1-«- CJjJlJ-oI JlSJ 

i 1956 S_LuJ 359 aIj (jjJLSJL JjjII < 1945 3_LuJ 453 aIj (jjJLSJI JLa 

(j-o i c I ■ ajj jjs (_yl!l 4j^j2|j ^UioaLi dj^sLx (j a j i a i (_ji£. i_£_oi>-l (_gjJlj 
48 /«2j jl>aJI JaxII ^JJJ jJo^sl dllj£ .4jjUejJIj 3_ig,l ii^aJI JUJ.I ij^yi 
CjIjLjvjJI (^ 3_ijjVl j^>3 v^jLvjJ (j '^ai 4_<-3 JJo- ^jJI 1967 3 / mt 

. I jj'a (j\laL*JI <L»-ca ^tr I la I da. «Lig I ixaJI 

I Mr SJj>J tLiJLi 1969 3_LuJ 846 /<s-3j (_g j j ji-^H jl>2JI jJlu3 dl!j£ 

1971 j»Lc 'Lse-LaJI j-JJJ (j-o jt_>^ Jj- 1 - 1 " ** JL H5 "^J^'JI (j-° «t>^JI 4jL«j>J 
7-jjjjjiJ,I (j LaJSal Ji^Jlj i ' LilajJI ^I^JI fj^S Lfcj^jj i_t»-I^JI^jjL«J,l JaJiJtjj 

j-stj jlj 2 II I Jlj* (j i '^" Jl^j . aL*J! j^>JI (_yi dJJJi^j i J-«-*J! ^»- (j^ "^ 
Jj i nSI (_yiuj i(j^j^£jl Jj i nSI (_5-iiJ ".(JlLo CjljLc. : L4I0 1 ^ a u se a S^La ^ < 1 n"t 
•.(_p_a <i_LjLj_a_LSL!l jljj.1 ( _ > ia_«_i • I J * aj njl^vj^JLjJI J j i nLb Ij iC^j^_l£_!I 
U& J^>->J J^ Lj-^' jl *il Vj )^» - I '■ L^J-aj i ( jJ_)-'JJ J H-'Jlj (j^-J-uj^ Ij Jlj-AjJiij i iiVI 
S_1jJ)Ij taj J 'J I 1 nllj i(_JjSj-!lj 1 j-LL^e-U I ".(JiLa «LflJLc jlj^ 4ajji (_,i^. tl^JI 
. xJtjUi^.^ ^J (j^- 3 " ' " a J t*"i f I nVlj t t j-^"( lull n 2 1 

)«_jjj 4_ujj(JI j-i-a-a 2jjjj 1-^ (_^ '^h L " OjJ-^ j"^*" L ^-l^ >J-*J o '"''' J^J 
jL-t-aj-I «L_j_a^_2J1 d S 1 ilit 1 jjjj.alL) LjjLv jL^j>J1 Iju^ aoJLij ^^'jj^-t' (j-ol?t_a 
SjljjJ 3e_jLjJ1 A j'(jt,l d se ' a 1 1 J «L5_»_j_J 1 sLaj-a 3\>-° L^- ^' <J^' *'>^-" CjL^ola 
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jiaal\ 6J&JUUU0 ijJLUI 

,- 1 1 ta-se a JJ^C i_ Lij nil! la 31 5e a j ■''■■'- (jx\ 4*\ j ."ill ojui /jjajjj ^ se laJI 

a j j j 2 j IS i nllj 3jjLajJlj 2j^ I ;,^tl jjIaLLU ,_a j-iiulli 2U-» « 82 ja^jJI 

aLc (^^y-oL^- Q^jLS jju-a ^Lj_« i-iJj_4-ijJ1 ^JiS . fj\ nt'ii u 2 1 zyjui ^j-« «Llc1jjJ1 

(jjisljVl (_^3 LgJI o »" niL 7-j_4_tuJ,l 2-^.ioJI cjIjuJI! pljjf jjjbj 1970 

jj>.'\ IJ3JL3 1968 aLl |j_Lil3 CjjJbuof U£ il^aljlitliJ JjIjJoJ 2_lc|jJJ| 
*_<j^-j CjI Ji.ljJ.Li JjJLsJI (jij (j£, I AJI la-flJI "-j-^cJ (_j^I' 4jiajJI SjiXI -iJ^eJ 

.cjI JljuJ,! jul < /If I (j-o LoLx-i (Jjj-3L>J,I ojui jijej (_^>- i(Jj-»^L>«JU 
aIjlJt". ill jl 2^.Lu-a j»_>=j f-^> mm j I Jo^sLj 1972 aLc LuUl c^-oLa jjsj 

CjLiZjJI /_fl (_pLxja OJ- 1 ^ J^-^ "-*^ i^JLoaj^a «T Cj . J . J (_gj mi-»J1 Jl^j-U 

2.J; mi-kJI i1i!ji_lj-U j a » J .j JLuJ.1 IJUfc AljiielxJ aj_»j 1972 aLc Sj-selJll 

.ji-VI I J lajtj a! JlJ-"ii ill 2jri_i t C JJl*jj <(_Jji. J?l 

LuUlj Sji^tll,! vIjLjV^JI (j-o (J^^^a (_£>*"' ^^»j> "'" t-^J L_La cjjju^s i_dJj£ 
-" la '"'j i(jjji,l (_yi 2 ^ I ^ 1 1 j a ,\,s*\\ CjLiL>J,l *-«->• (3^'j-^ 3 p '"' 1973 alc 
J! i L^Jslj^vLi J! i(_p3j^i I (^^V (_r& (1>^^V ^'j^- M-*- (j-alJe^jl (jjjljla I ' *"*_'' 

. L^aljij-'iiiil S^LcLj 

(J_SJJI (J-JLj-uj-JJ hjLSLjjJu 4-<i>OJ_o S^ji d^A I J^" Jl>-JJ (_yJ.ll JjjJ! (_-r3 
jjs Sj-stj-U i^jLjVjJI JiLo JjjJI tfJLji ^j^ «.' o' ^^N ^J-IJ-Ij iCjIjLintlj 
((« I ■'-'j uaJI (_,i^. SjJajjoJI (JjjI^))(<ujI l1*j>o 1972 alc L^sLi- UjjLS CjjJ^ai 

.2_ujijj'^I JjjJI (j^nj I Lajf dili (JjlSj i(Noise Control Act) 

VI i-j-^c-J r I ' flj LaJJ ^j La 3 I^jJl^v (j^'j^J' oJui I 'If I ' " i * 1 i aJ Ji^J 
f_j°ij QjX\ ^ (Jjjjji^ 90 ^xli 4j 7-jjttuI! 'r^^^?l Jij>JI j-ilclj tlfjjlf JJ_p 
75 ^-11 f ' ' a a LgaJ I ^j a J -^ 3e " J Jl^j>J1 ^yi t ^~Ly i u-^-^ 4jll&^u< ^*-« » iLLaJLl 

4_LJ_LjJI CjVl (J I m'll ill (j-O Jl^O (_JjJ>-l CjLtJ^jIiJ liJLuij ./tJjJijJLl Jm I II J 

iCjLcl_<tIL>.VI jl 7-lj^^l ^^3 '"«j LaJI CjIj-jSLo Jl m"n nl -i la UJ i(jjJ.! (_y3 
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ligijjl qo 6uluJI 6uUiaj 6-iolaJI &\sujfti"i\ 

qj> JijsJJ j^£\ jl ij-OJjJ ij-u CjjJi^. ( _ 7 j-!I CjLlSLJjVI <_>-2JtJ dlLui (jl£ O^J 

. I i J Lu SS^'c Mill 'Vlj-JI C-ialj 
4_^aLajVI till j (JlILaj t/^-uaUU (jj-^' (j^l ^'Lj^'-^J^'I OJLA (_v^*J x-^jj^j 

3_i^sL>Jlj i Ij i n jj i aj LlJLU (j-o (JS ij-u 1869 aLc ■"* j 2 c (_yj-II 3_lj1_uJ! 

. Ljii^Jj 
aLc Sjlj*jlI,I cjLjVjJIj Ijlj^ (j-o J£ (2ru SJjLxjj S-lsLuI ojlS^. dll j£ 

lr 3kal.-t b j^*~" 1972 aLc SjUJl^. S-lsLuI I oflin OJik: aj 1 1909 

U.S. Canadian Agreement on) «< 1972 f, 1 k> «JI Cjlj_pe_JI oLlo 2_j£.^j tjl fin 
j>*Vl £yi Ij-u^AjSLuVI oJuiCjjjo. jJ3j (Great Lakes Water Quality, 1972 
(_yll! jljJl! jl ii_xj!jj5iJ! (j-o oLjJ.! ojufc ^li. 3jjj_Lis '-(JiLo Lj3Lclj_a <-jj>«j (_jj-ll 

*L2JI *JLC: <_**,; U£ .d-uUI 4-pJI CjLoKJI SLi^ ^ ^jj j! lt UI jSUj 
2 j_^ S ji i4_Jj_Ll,! jlj-l! (_pa • J l*JJ Jl^j ioLj-11 jui (_ya a^j- Mill ji CjjjjJI 

iCjLpjJ.1 £jL#-> *i « j i"i II oLj-ll jl """ '" ■ "j ^11 oLs^o jl iS^LluJI ji i«l»jIjJI 

i^^jl JjlII > j 1V1II 3JL>- (jJI Cjlj_pe-JI ojui (J-i-a3 V (jlo" 7-^Lal (j-o I J J" iSlJ Loj 

'"" jlSJu 1 " a ^j\\ juaz\ SjLjj /-^ (J^tjia 

j^j ^lilo (Jj-i-ll j<j '"^ •(j j j-«-!' »oJLlII (_yi 3JjLxj) cjLlsLjjI LujJ j^j-jj Vj 

imJj^s-VI 3_l^jj_3^I JjjJI (j_o jJl£ (j^S ijJJjSj i<jl.JjjjJI ^J jJ^J-a jjrS 
VI JjjJI aJJt (j-u J-4JJI ^Lla jtjjjlb 4j-oL>- sU^LljI J^>-J (j-o f«i-c.jJI (_5^.J 
«Cojj (_,i^. JaLLsJIj 1J-4JJI "Ll« Cj^Ij )«-ixj 4_i-3 L>- «Ll3u2jI tiJLui J^j3 V 4JI 

.4-l*j-lLJI 
(JiLa 3Jjj Aji ^^1 I j/ a ciij" m ~t (_jj-II 4_JjjJI CjLSLjjVI (_>aaj cdLL&j 
(j^ OJLj 'I (_jJ-II (Jj^lJI i-^J>J ^i^ 56 -^' "^H^^ Cj^Jj ^-"U sLcaLiJI 4_^LfljVI 

liJjlc /<u 1 1954 aLc JlSc (_gJJI CjjjJLi jUtaJI i>Llo cj^Jj «JJ, ^jjJI j^jJJ.1 

. I 972 aLc: Cj>LjJljl1II JL& jj»*T (jl^j i^jLsLijVI JL4 v^jlj^S j^»i dilj Jju 

iJj^iuJI cj^ljsli fjjS L&jjjjj i—xj^j^^iII jjjL«J,I 3-iSLljVI a'jjt cjjJl»- jjjj 
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jiaal\ 6JLSu&uo ijJLUI 

l^lt 60 (_,lr JJ>i ^ Jjjlajj iSiJsLJI jj i n *L(j| ' ^j i a 1 1 I jui (JjSLj (jl : I j La 

(JJL) 2( L_4-i ^lalj i ii 11 (j-* J~±& J^-*-i (_t-^ L ^-"- i OJ^- 1 O' ^° >**' ' "J L-^ 'cj^rr-^' 
Liiajt (-dLLA (2)1 LiS . clisLJl cuj_4^*- (j-« 0~?" ' <" I ) '"'^ ^ i n o"v (j_* O"^" Lt~^ 

3IU1.1 JjjJI L^ liJjI-ij cj^'j ^i>= t ^' ^h^' 4jUj>J ^JiVI ^aLuVI 
SjJjjJI i^jLaLijVI (j>n t I Lajf liJLukj . ((jjtll! >LaJl) (jriH^' c^A^' lt^ 

S-coLi. (Jj^i-i '"«! xSI d3lj i Jj^" j II Cj^LJsLlI Sj^jtjJI CjjIjjsJLj 3j-oL>JI 
oJlj* «La_uJ (Jj^lill CjJ^-i Cj^JjJI (j-C- I niil (.7^1! jLh^^I (j-° '" '^*JJ*~' .' 

.cjjIjjJI 
«l*-uj jLajJI cjjJj *-iA-> «Li-oL>- «uSLjjl 1972 aLc (jjoJ (_j-3 c^j_ii jJsj 
L&tlc xShj (Dumping Wastes) *u-u\-> ci^^c <LillJ>J,l Lgg IjJU cjLlL>JU «.l_SJl 
CjI aljJ I «. LSJ1 - j la " 4_lL*£. "LlsLojVI aJJb cJjLcj JuSj i JjjJI (j-o j_u£ -JJlC 
Jj'i/I J o ud '.(j-> ' "j'tj (j-> o i n^ (_yJI CjI al»J I I jj'a i". o i n^ j ijLajJI (jLtjS (_j£ 

3_jJLc 3 itAXI .iljJ.! '.Ji-o jj-iiaJI Sjujuij i2 j«i i nil Sjjjui ^ljJ.1 J£ L»gXa 

_M^J,1 _j^* >J tA^_j_a^lSJlj i^-oLt-ojJlj tJ^jJ^JI CjLo^_« _j^* > cP-*J tpULijjVI 
t_)j^>JI jl 1 4-j-l Lj-o-lSLI I i_j^j>JI cLa- I i nl *_Li^3 (_j-3 5-ojLa-"i ii 1,1 4-ul_ia-)Sj| 

j^*' : (_p-« ^ J I " (J^^l -SljJj I j ' rt (^LUl A ' tiAJl (J LUJ 1-4_LU iiLL^^J^-LjJI 

iCjIjjj^iill ^j'-'.'J i(j-uL»-iJl CjLc£j_o (jimjj t g- 1 < i'iVI 4^-jjt-u3 4< iSiXI ^IjJLl 

LoLj I j la a. jUtjJI (^ Jj^l fj-i-ll *L-2JI ^LsLijVI ojui i-tjt\^ j^j 
(Jj_c£i>Jl Julj (^uJI p^-i-11 (j-« CjuiL>Jj *L^JLj t"'^ o t n L<i_Lu t4j Isaiah. SJlJoJ 

<3_caL>Jlj i 1982 alc SjLajJll (<s_a2l j-^-ij^ (j-o (" i?" j tl (_yi!t 4jSLfljVI j_Qjuj 
J_oLSLlLo Sjljl a I la ' 3_oLJ3l_> 3_»^L>JI '"«! ^al A'VI j<s_&l jj.0 1 1 " 1 1 La j ^ 1 1 j 
4_a^L<j/ (_5-Lc ^ La a I g. 1 1 -i ^ aiidl I -ij-'JI (j-« J-J^ cr^- •— 'J-^-'j "*-**"' 

.^j^jtjJI "^j^jjJI 
3ji£. f_j\r J o'imiI 1 972 aLc 3 Ji^tlll /o^^U «_iLj ^lAI tj_oLJjj j-^sj di! ji^ 
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ligijjl qo 6uluJI 6uUiaj 6-iolaJI i^j laj jjuuljJ I 

i^j>JI Sjlj^v tL^-jJ pLijjIj iCjLjLiJI SJIjlj ijLa_JI Cj^Ij *.(Jila «LdlL>J, I 
4jLx^v uJS (JLt3 JJJJ f^'-i-^' J-* i^ilj i_P (j-° <— SJl^JIj . OJJJ^ ' '.'""' Jy*"jj 

3jyLijj (^j 1 1974 aLc Sjl>- ^a a, ) ^ (^" oLcLxla-VI j j • a -> j <"■ "I la 

o^h^i >*^Jl a^o tjJc ai^uaL. s^uji jsl^i s^ijjj 1975 j»Lc 

ij& r I j ' a ~- 1 1 tliLvLtuil S-lLjjj ,j ->■ ,^"ll 4^talSH <iloL? 5-ija-ulj"ii ul j|jl£.l 
i aj ,^\\ <1j>JL«_o 4-ttJa ilj ">Lj-1I a J 2 '"' CjLcj^^-iIla JLtd "j ij^jjJI (jiajJI 
^jjSj 4_uj_Jl dl La J U o U ^j^. ^S^_a ^Ltfujl *_« t lJljJ LSJLJ I ^ <>> A-». ' n ^ ->■ ,^.11 
.(jj^c j taS J£ (_^ LJLv S^Sjlil cjLoymi 4jI^j 
CjVL*-a (_i tQiill SJjjiJll jojJlSHj sLlaJlIII (Jj^Lu-o (*3-23 L)' JO*" iiU Jj 

1 990 . (_>ujLo ^ u^iJjj (^ S^lAI jj>- I (jj^c 
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<u^\ 






Regional Organization for the mutation of the 
Marine Environment (ROPME) 



«Lui_ijj «LjL^j>J £j\ ' oj ^ o n . qjiqVI lIu^SJI j-4_iJ_« 

^j c^£L1Li 3_j_LvLJI jLLJIIj i2bjjeJI 2_iuJI 
. 1978 Jj>jT 23-15 (^aSjiAJ! 

cjVUJI ^ ^j_».Vl SjL^aJI jIj-IIj . .U uJ L 

.(^ylj La (j-uLso ^1 <tlaJ»JI ojufc i_2Jl$jj . SjjLLiJI 
cliUai 1S1 t dlli /^ Lxj ^^LlJI *_l^jJI rttJJ-23 -I 
(j^ 1 n Vn 3 n U" U 2 j \l ,^."aVlj 3_j£.Lii»-VI 3_l«-l1JI 

i2jLoj£!jJI 5_uil ml, Sj^jIsV' ^L=-L^^Ij ^"mll 

t4 j I 1 11 4-S-j j-La-l «Lj_j_ljJI Cj^1*v i"iU <l£>.lj_a ( _ T 3 
. 3j^je_JI «lLlJLi cLS-Llj! I Ci^lS ilit I tLcaii. 5jj i-ajj 

Jll\ c^LLLSJI 3jbL 3_^Lk!l £jLJJ jj>La3 -2 
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jjaaJI 6dSJjuuo ijJLUI 

. «GjU (jju-ul (_ T 1^. 3-iJi^EjJ.I Sj^taJ! JljljJ.1 
. «Gju (jjujii (j^G- (a-iia^l 4_l«J3j 4jlxj>J 

SLj aJajgll J^L^JIj 8>f».Vl tLiJl liili ^ Uj Sj^LUI cjUIj^v^I -4 

.JaxII 3Ja_kJ 7=^LJI JuiUJI L^ltajJ <Jll\ a_L»_J2Vlj SLuL^JI 






sLSIaJIIj ij-La5 SJjJj i(jLi£. cLlIaL "J iCjJjSJI SJjJj i4_l3|jj<JI 2jjjj i^*^J 
. SJlxjII 4_ujjlII CjIjLoVI 3JjJj t4-Oo_« 1 nil 4_ujjl1! 

^ S-J^jtjji 3-Lj-Ji 4jU^j ^u^vi a^kijj a_oL«ji sjuVi ^lajj <_,!>. 

. 1 982 jjLb j^i <j^ JjVl 

:3_JLUI v2jLaLuaii.Vlj 
3_cj_<i^t_aj i'LuIj^JI 43j^>-Ij (jjiL>J,l CjLcl -i"-«-V j^.>.-»"llj 3^, jJI - 1 

,4j 3-^UJI JajlII 
CjLoj I < U (j-o L&j_lC j ^Jj L2HJ I J CjljLLai-^u c I Jac »l JjjJI f-J^p "2 

.S^kill L^*iuili ^iJI (Jji-Vl 

jjLJuHJIj i»l iVu'Vl JjjJI (j-« 3-oJiill CjLayL«Ji,lj '"'Ijl 1 "^" 1 uVI «L-oljj -3 

. L^jVjSjJJjJJ 4-l3U2jVL> d S I »~ t I ^Jjl 1 nl,| {jLujJ 

3 ifc.it I Sjljjj 3_LaLijVLi 5nU"U jj^VLi 3j-oUJI jjjLSill jlo^.1 -4 

«U-^L>J1 «LU1d^j1 (j-ul^iiJl ^ya «GjJl>- «Ld^4J?e_a jojjjj < la ^^j CjI Jl^"k ul -5 

.'LujiJll JjjJI ^-J-«->- (_5-3 4j^e_J| "=1-5^11 SjLx^tJ 

Sjj-iiullj itLtldJI 3JjjlJi,I ^j^jjJ «l>-L>JI jti^ 3^j^UI cjLjjj^iII JLjejI -6 



2J2 



£alo 



4-j-3l_iijVI Ji_<_a_Lj_i 4_2JjL<J,I CjVLj>J,I /yii <_j_jjJi_lJI /j_olj_i < J la '"' -7 

CjUaLioillj iCjJjSJI (Jji^. 4-Lai- CjLCjijjItA 'J* *"'.' (*4t2Jlj L-Slj-ZuVI -8 

. 4 i ■->"< -vl, I 4-J » jj I '"«! aJaJLl Ij 4_q-La_Lall ( _ T JlajJI JlxjjlII «_o Jjj ■ ■» i'ilLi LjJ «UuLl!l 

4-g-IajU, I Ljj-i ^3-23 1 _^jJI Cjllai lJuJIj 
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(j_o 4 IS *u (Ji«-i 3j-&LLiJI aJui-L^la (j^alsejJI Jjjljiaj L&jiaLje-aj L^jLjj/I 

jj-lSJl CjLlSj-o ^P'j t ft*JI (_5-3 dl!i ^plj i(j»J>Sj| Jj i nSI (_yJU jLc. 4 1 1 ii t 
ill Lj-iiaJU, I J Cjlji^uJkLjj Jj^ljJI '"" disc aj CjjJjJIj f_^ LAj_lcj (jaJvS Jj^l^ 
(j^alauJI (jjjljia jiu c_iuSL!l (j^-^ ^"*" • t _ y S L*-»jSLt 1 CjjiUll plj-il (j-o i-tbj^Cj 

^jJLlI 3j_uSL!I » »l i^l la ' l _ J '* I li-all i»J_2jJt (j-« 7tjlJ Cj^Jjil iinno J-^'j 
CjLjLiil! till j£j isl^JI CjjJj 3jl-^3 CjljLc. (j-a tLLfljj Loj njLcu-iVI L^oLJSl 
CjulUsJU tilli «Li!lj i<LoL-u jlj^ (j-o 4jjIL>o Loj i » 'I <^t I tiJJj I j A I ^-" (_jj| 
<^all 2LpJ! v^jLuKJI ^yk. >i-Ij jf J< mi.i jJJJ I JLfl> J£ .jl^jVlj jLstJI (_y^ 

!_«-« d a LljJ I L&j_u3Li£. (j-u (jjljjJI (Ji>-I (jl '^^11 iili_aJj (j-o /JljJ JLSj 
'" ' . j^J JjjJ' (j- JyJutJI ij-^>-' J^J .CjLjJIj (jl^pJI (_ji£- 5j a La a. C-u-m 
4jLt>-j CjjJjJI (JiLiLA ( _ T 3 C^ciD 3j_ui Cjlj_a-ij^ CjjJJjlS iCj^fcJI a j j La se J 

. L&jiaLje-a (j-a 4_pJI CjLcjISJI 



